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(57) An apparatU8.130 which oompn'sas a zonal isolation assembly comprising: one or more solid tubular 
members 135, 150 each solid tubular member including one or more external seals 140, one or more 
perforated tubular members 145 each including one or more radial passages coupled to the solid tubular 
members; and a shoe 155 coupled to the zonal isolation aBSembly; wherein at least one of the solid 
tubular members and the perforated tubular members are formed by a radial expansion process 
perform»l within the wellbore; and wherein the radial passage of at least one of the perforated tubular 
members are cleaned by further radial expansion of the perforated tubular members within the wellbore. 
Also disclosed are methods and systems of isolafon subterranean zones and of extracting materials 
from a producing zone. . 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Rsffmncs To Relotad ApiMlcatlons 

This application is a continuation-irH)art of U.S, patent sqipllcation serial numlwr 
5 .09/969.822. attorney docket . numtier 25791.69, fUed on 1Q/3/2001. that was a 
continuation-in-part of U.S. patent applicafion serial nun4>er 09/440338, attorney 
docket numlMr 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6.328,113, that daitned the bmefHt of the filing date of U.S. provislonai patent 
applteatkm serial number 60/108,558, attorney docket number 25791.9, filed on 
10 11/16/1998, the dlKdosures of which are incoiporated herein by reference. 

The present appltoation is related to the following: (1) U.S. patent appficatton serial no. 
09/454,139. attorney docket no. 25791.03.02, filed oh 12/3/1999, (2) U.S. patent 
application serial no. 09/510.913, attorney docket no. 2S791.7.02. filed oh 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502.350, attorney docket no. 25791.8.02. filed 
on 2/10/2000. (4) U.S. patent aii^itcation serial no. 09/440.338, attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460. 
attorney docket no. 25791.11.02. filed on- 3/10/2000, (6) U.S. patent applteation serial 
no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 application serial no. 09/51 1 .941 . attomey docket no. 25791 . 1 8.02. fited on 2^4/2000. 
(8) U.S. patent applicatnn serial no. 09/588.946. attomey docket no. 25791 .17.02. filed 
on 6/7/2000. (9) U.S. patent appllcatton serial no. 09/559.122. attomey docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent appltoatkm serial no. 
PCT/USOQ/18635. attomey docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 

25 provisional patent applteatton serial no. 60/162,871 . attorney docket no. 25^1 .27. fbed 
on 11/1/1999. (12) U.S. provisional patent appOcatwn serial no. 6W154.047, attomey 
dod<et no. 25791 .29, filed on 9/16/1999. (13) V.S. provfstonal patent applteatlon serial 
no. 60/159.082. attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provisional patent ^>pncatmn serbj ho. 60/159.039, attomey docket no. 25791.36, filed 

30 on 10/12/1999. (1 5) U.S. provlstonal patent applkatton serial no. 60/159.033. ^mey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provistonal patent applteatlon serial 
no. 60/212.359. attomey docket no. 25791.38, filed on 6/19/2000. (17) U.S. provlstonal 
patent appiicatton serial no. 60/165,228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provisional patent applteatlon serial no. 60/221.443. attomey 
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docket no. 2579145. filed on 7/28/2000. (19) U.S. provisional patent applicatton serial 
no. 6(V221 .645, attorney docket no. 25791 .46. filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
8/18/2000, (21) U.S. provisional patent applicatton serial no. 60/237.334, attorney 

5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonai patent appHcatkm serial 
no. 60/270,007, attonrtpy docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisronal 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent applicatbn serial no. 60/259,486, attorney 
docket no. 25791.52, Tiled on 1/3/2001; (25) U.S. provi^al patent application serial 

10 no. 60/303,740, atbmiey docket no. 25791.61, filed on 7/8/2001; (26) U.S. provisional 
patent applicatkxi serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applk^tton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appltoation serial 
no. 60/3318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S, 

15 utiWy patent applicatton serial no. 09/969,922, attomey docket no. 25791.69, filed on 
1 Q/3/2001 , the disclosures of wtiich are incoiporated herein by reference. 

Background of the Invention 
Thtd invention relates generally to oil and gas exptoretton, and In particular to isolating 
20 certain subtenranean zones to facilitate oil and gas exploratton. 

Dumg oil exploration, a wellbore typically traverses a number of zor^es within a 
subterranean fomnaticm. Some of these subterranean zones will produce oil and gas. 
while othere will not Further, it is often necessary to isolate subterranjsan zones from 
25 one another in order to fadRtate the exptoretton tor and productkm of oil and gas. 
Existing methods for isdatii^ subterranean productton zones in wder to facilitate the 
ex|4oration for and production of oil and g» are comptox and expensive. 

The present Inventton is directed to overcoming one or more of the Dmitattons of the 
30 existing processes for Isolating subtenranean zones during oil and gas expk>ratlon. 

Sunurnary of the Invention 

According to or>e aspect of the present invention, an apparatus is provided that 
includes a zonal Isolatton assembly including: one or more solkl tubular membere, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tibular members, one or more flow control valves 
operably coupled to the perforated tubular members for oontrolling the flow of fluldic 
materials through the perforated tutnilar members, one or more temperature sensors 
5 operate coupled to one or more of the perforated tubular members for monitoring the 
operating temperature wHhhi the perforatad tubular membere, one or more pressure 
sensors operably coupled to one or more of the perfbreited tubular members for 
monitoring the operating pressure within the perforated tubular members^ and one or 
more flow sensors operdDly coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate wKhtn the perforated tubular members, a shoe 
coupled to the zonal isolaten assend>ty, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and contmlling the operation of 
the flow control vdves. At least or\e of the solid tubular members and the perforated 

15 tubular members are formed by a radial expanston process perfomned within the 
wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the welll)ore, the solkl tubulars 
traversbig the first subterranean zone, positioning one or more perforated tubulars 
within the w^lbore. the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary sdid tubulars and perforated tubulars 
within the wetlbore, fluididy coupling the perforated tubuters and the scdid tubulars, 

25 preventing the passage of flidds from the first subterranean zone to the second 
wbtefFsnean zone within the welibore external to the solid tubulars and perfbrated 
tobularB. monitoring the opmrting tmq^ratures. prassures, and flow rates within one 
or mors of the perforated tubulars. and controlling the flow of fluldic materials through 
the perforated tubulars as a- functton of the monitored operating temperaturas, 

30 pressures, and flow rates. 

According to another aspect of the present invenfion, a inethod of extracting materials 
from a producing subtOTane»i zone in a weObore, at least a portion of the wdlbore 
including a casing, is provMed that includes positioning one or more solid tubulars 



within the wellbora,. positioning one or more peifbrated tubulars within the welltx>re, the 
perforated tubulars traversing the producing sutrterranean zone, radially expandirig at 
least one of the solid tubulars and the perforated tubulars within the wellbora, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
5 with the solid tubulars, fluidicly isolating the producing subterranean zone frpnri at least 
one other subterranean zone within the weBbora, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 
tomperatures. pressures, and flow rates within one or more of the p^oreted tubulars, 
. and oontrotlihg the flow of fluidic materials through the perforated tubulars as a funcUon 
10 of the monitored operating temperaturas, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a flrst 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
includes means for positioning one or more sofid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforate tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radiaBy expanding at least one of the soDd tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone withh the wellbore extemal to the 
solid tubulare and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubutare, 
and means for controlling the flow of fluidic materials through the perforated tubulare as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

AcconGng to another aspect of the present invention, a systrni tor extracting materials 
from a produdhg subtorrar^h zone in a wellbore, at least ^ portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulare 
30 within the wellbore, the perforated tubulare traver^ng the producang subterranean 
zone, means for radially expanding at least one of the solid tubulare and the perforated 
tubulare withiri the walltiore, means for fluidiciy coupling the solid tubulare with the 
cssing. means for fluidicly coupling the perforated tububrs with the solid tubulare, 
means tor fluididy isolating the producing sut>terranean zone from at least one other 



subtefTanean zone within the wellbore. means for flimJidy coupling at least one of the 
perforated tubulais with the producing subUmnean zone, means for nnonitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fiuidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of ttie present invention, an apparatus is provided that 
includes a zonal isolation assemtriy including: one or more solid tubular members, each 

10 solid tubular member including one or wofB external seals, one or more perforated 
tubular members each including radial passages coupled to the sdid tubular members, 
and one or worn solid titoular liners coupled to the interior surfaces of one or more of 
the perforated tiAular members for sealing at least some of this radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

IS least one of the sofld tubular members and the perforated tubular members are fonrned 
by a radial expansicHi process performed within the wellt>ore, and the solid tubular 
liners are formed by a radial expansion process performed within the wellbore. 

According to another aspect of the present Invention, a method of isdating a first 
20 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or wore solid tubulars within the wellbore, the solkl tubulars 
taaversing the first subterranean zone, positioning one or more perforated tubulars 
. each including one or more radial passages within the welltx>re, the perforated tubuters 
traversing the second subtananean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the pasrage of fluids fit>m the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary sdid tiAutors and perforated tubulars, posWdnlng one or mc»B solid tobular 
fhers within the interior of one or mora of the perforated tubulars, md radially 
30 expanding and plastically defomning the solid tubutar liners within the Intertor of one or 
more of the perfected tubulars to fluidtdy seal at least sonie of the radial passages of 
the perforated tubulars. 
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Aooording to anottier aspect of the present invention, a method of extracting materials 
from a producing sutyterranean zone in a wellbore. at least a portfon of the ^llbore 
including a casing, Is provided that deludes positioning one or more solid tubulars 
wHhin the wellbore, posftlonlng one or more perforated tubulars each Including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially e)g>anding at least one of tlie solid tubulars and 
the perforated tubidars within the wellbore, fiuididy coupling the solid tubulars with the 
casing, fiuididy coupling the perforated tubulars with the solid tubulare, fiuididy 
isoiaflng the producing subtenanean 2CKie from at least one other subtenranean zone 
10 within the welibora, fiuididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positiming one or more solid tubular liners within the 
interior one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fiuididy s^ at least some of the radial passages of the perforated tubulars. 

IS 

According to another aspect of the present Invention, a system for isolating a first 
subtermnean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or nnore 

20 perforated tubulars each induding one or nrK>re radial passages within the wellbore » the 
perforated tubulm traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fiuididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subtenranean zone to the second 

25 subterranean zone wOhin the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubiiter liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defcmning the solM tubular liners within the Interior of one or more of the 
perforated tubulars to liuididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting n^aterlals 
from a produdng subterranean zone In a wellbore, at least a portion of the weObore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars wHhIn the wellbore. means for positioning one or more perforated tutnjbrs 
each including one or more radial passages within the welitiore, the perfcvated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubuiars within the weilbora» means for fluididy 

5 ooupling the solid tubulars with the casing, m^ms for fluidiciy coupling the perforated 
tubuiars with the solid tubulars, jneans for fluididy ieoiating the producing subtenanean 
nne from at least one other subtwranean zone within the wellbore* means for fluididy 
coupling at least one of the perforated fcibulars with the produdng subtenanean zone, 
means for positioning one or more soUd tubular linm within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plasticany defbmting 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fiuidlcly seal at least some of the radial paseages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus Is provided that 
15 indudes a zonal isolation assembly including: one or more solid tubular members, each 
soUd tubular member induding one or more external seals, one or more perforated 
tubular m0rfd}er8 each indudirtg radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular merT4>ers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weflbore is provided that 
Includes positioning one or more solid tubulars withiri the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or mora perforated tubulars 
each induding one or mm radial passages within the weHbore, the perforated tubulars 
travbrsing the second, mibtenanean zone, racfially expanding at least one of the solid 
tubulars and perforated tubidara within the wellbore. fluidiciy coupling the perforated 
tubuiars and the primary solid tubulars. preventing the passage of fluids from the first 

30 subterranean zone to the second subtenanean ane wlttiin the wellbore external to the 
primary solid tubulars and perforated tubuiars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the ra(fial passages of the perforated tubulars: 

- 7 



According to another aspect of the present invention, a method <rf extracting materials 
from a producing subterranean zone in a walibore, at least a portion of the wsHbore 
indudlng a casing, is provided that includes positioning one or more solid tubuiars 

5 within the wellbore. positioning one or more perforated tubtdars each indudhg one or 
more radial passages within the welibore, the perforated tubuiars traversing the 
producing subterranean zone, radially expanding at least one of,the solid tubuiars and 
the perfbrated tubuiars within ttw wellbore. fluidiciy coupling the solid tubuiars with the 
casing, fluidiciy coupling the perfbrated tubuiars with the solid tubuiars. Huididy 

10 isolating 0ie producing subterranean zone from at least one other subterranean zone 
wRhIn the wellbore. fluidiciy coupling at least one of the perforated tubuiars Moth the 
producing subtenanean zone, sealing off an annular region within at least one of the 
perforated tubuiars. and injecb'ng a hardenable fluidic sealing material into ttia sealed 
annular regions of the perfbrated tubuiars to seal off at least some of the radial 

15 passages of the perforated tubuiars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtorranean zone In a wellbore is provided ttiat 
includes means for poslttoning one or more solid tubuiars within the wellbore, the solid 

20 tubuiars traversir^ the first subterranean zone, means for positioning one or more 
perforated tubuiars each Including one cm- more radial passages wnthin the wellbore, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubidars and perforated tubuiars within the wenbore. 
nneans fbr fluidiciy coupling the perfbialsd lobulars and the solid tubuiars, means for 

K prsveriting the passage of fluids ftom tte first subterranean zone to the second 
subterranean zone within the wefflaore external to the primary soHd tubuiars and 
perforated tubuiars, means for sealing oiF an annular region within at least one of the 
perfbrated tubuiars, and means for iniecting a hardenabte fluidic sealing material Into 
the sealed annular regtons of the perfbrated tubuiars to seal off at least some of the 

30 radial passages of the perforated tubuiars. 

According to anothw aspect of the present iiiventton. a sy^em fbr extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that indudes means for posittonmg one or more soini 
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tubulars within the wellbore, means for positioning one or nrK>re perforated tubulars 
each inducting one or more radial passages witKn the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellborep means for fluidlcly 

5 coupling the solid tubulars with the casing, means for fluidld/ coupling the perforated 
tubulars with the solid tubulars* means for fluldldy Isolating the producing subterranean 
zone from at least one other subtenanean zone within the wellbora» means for flutdldy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region withbi at least one of the perforated tubulars. 

10- md means for Injecting a hardenable fluldic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a welltK>re that traverses a 
subterranean formation Induding: one or mors sdid tubular n^embers, each solid 
tubular member indudir^g one or more external seals, one or more perforated tubular 
nfmnt)ers coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one <rf the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular memb^ are radially expanded Into 
intimate contact with the subterranean fomiation. 

According to another aspect of the present inventton, a method of isolating a first 
25 subterranean zone from a second .siA>terranean zone in a wellbore is provided that 
indudea positioning one or. more sdid tubulars within the weHbore, the solid tubiiiars 
traversing the first sid>lerranean zone, positioning' one or more perforated hibuiars 
within the weiibore each Induding one or more radial passages, the perfbrated tubulars 
traversing the second subtenanean zone, radially expanding at least orve of the primary 
30 solid tubulars and perforated tubulars within the weiibore, radially expanding at least 
one of the perforated tutnilars into intimate contad with the second subterrar^ean zone, 
ftuididy coupling the perforated tubulars and the solid tutuilars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weHbone external to the soOd tubulars and pefforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the welltx)re 
including a cadng. is provided that includes positioning one or more solid tutnilars 
5 within the wellbore, positioning one or more perforated tubulars within the wellbore 
eac^ including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at te^^ one of the solid tubulars and 
the perforated tubulars wtthin the weDbm, radially expanding at least one of the 
perforated tubulars into Intimate contact with the produdng subterranean zone, fluldicty 
10 coupling the solid tubulars ^th the casing, fluldicty coupling the perforated tubulars 
with the solid tubulars, fluidldy isolating the producing subterranean zone from at least 
one other subterranean zone wKhin the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes rneans for positioning one or more soUd tubulars within the welibora, the solid 
tubulars traversing the first sutdenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or rrx>re radial passages, the 

20 perforated tubulars traversing the second subtermnean zone, nr^ns for radially 
expanding at least one of ttie solid tubulars and perforated tubulars within the vyellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for fluklidy coupling the perforated 
tulKilars arxi the solid titulars, and means for preventing the passage of fluids from the 

25 first subterranean zor^ to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of tte wellbore 
30 induding a cashg, is provided that indudes means for podUoning one or more solid 
ttdKilars within tha wellbore, means for postUonbig one or nrxsre perforated tubulars 
within the wellbore each induding one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radiaDy expanding at least one 
of the solid tubulars and the perforated tubulars within the wdlbore. means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, means for fluididy coupling the solid tubulars with the 
casing, means for ftuididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the producing subterranean zone from at least one other 
5 subterranean zone within ttie wellbore, and nrwans for fluididy coupling at least one of 
tte perforated tubulars with the producing subterranean 70m. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly positoned within a wellbore that traverses a 

10 sutrtenanean formation and indudes a perforated wellbore casing, including: one or 
more solid tubular members, ead) solid tubular member induding one or more exiemal 
seals, one or more perforated tubular memtiers coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
mmbers and the perforated tubular members are formed by a radial expar^ion 

15 process perfonDed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone In a weiibore that includes a 
perforated casing that traverses the second subten^nean zone, is provided that 
incbdes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each indudfrtg one or more radisd passages, the perforated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
soDd tubulars and perfbraied tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated cning, fluididy 
ooupDrig the perforated tubulars and the solid tubulars, and prevenfing the passage of 
fluids from the first subterrariean zone to the second subterranean zone within the 
30 weHbore external to the solid tiiA>ulars and perforated tubulars. 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses the producing subterranean 



zone, te provided that includes positioning one or more solid tubuiars within the 
welltxm. positioning one or more perforated tubuiars within the wellbore each including 
one or more radial passages, the perforated tubuiars traversing the producing 
njbtenanean zone, radially expanding at least one of the solid tubuiars and the 

5 perforated tubuiars within the wellbore, radially expanding at least one of the perforated 
tubuiars into intimate contact with the perforated casing, fiuididy coupling the solid 
tubuiars with the casing, fiuididy coupRng the ^rfbrated tubuiars with the solid 
tubuiars, fiuididy Isolafing the produdng subterranean zone from at least one other 
siAterranean zone within the wellbore, and fiuididy coupling at least one of the 

10 perforated tubulara with the producing subterranean zone. 

According to another asped. of the present iriventlon, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 Indudes means for positioning one or more solid tubuiars ^hin the wellbore, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore each Induding one or more radial passages, the 
perforated tubuiars travershg the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars witiiln the wellbbre, 

20 nneans for radially expanding at least one of the perforated tubuiars into intimate 
contad with the perforated casing, means for fluidicly coupling the perforated tubuiars 
and the solid tubuiars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the vvellbore extemal to the 
solid tubuiars and perforated tutHilars. 

25 

According to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore,* at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenanean 
zone, that Indudes nwans for positioning one or nrtore solid tubuiars within the 
30 wellbore, mear» for portioning one or more perforated tubuters within the wellbore 
eadi induding one or more radial openings* the perforated tubuiars travershg the 
produdng subterrariean zone, means for radially expanding at least one of the soRd 
tubuiars and the perforated tubuiars within the wellbore. nrwans for radially expanding 
at least one of the perforated tubuiars into intimate oontad with the perforated casing. 
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means for fluididy coupling the solid tubulars with the casing, noeans for fluididy 
coupling the perforated tubulars with tt>e solid tubulars. means for fiuididy isolating the 
producing subtenranean zor^ from at least one other subterranean zone within the 
weitbore, and WBam for fluididy coupling at least one of the perforated tubulars with 
S the produdng subterranean zone. 

According to drK)ther aspect of the present Invention, an apparatus. Is provided that 
indudes a zonal isoidtion assen4>ly induding: one or wote solid tubular nnembers, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubuter members eadi induding radial passages coupled to the solid tubidar mennbers, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembty. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfomned within the wellbore. and the perforated tubular liners are fomied by 
a radial expansion process performed within the wellbors. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a weilbore is provided tinat 

20 indudes positioning one or rrxHB solid tubulars within the weBbore, the solid tubuters 
traversing the first subtenBnean zone, positioning one or mors perforated tubulars 
each induding one or more radial passages witiiin the weilbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weHbpre, fluididy coupling the perforated 

25 taJbulars and the primary soBd tubulars, preventing the passage of fluids from the first 
eubterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars. positioning one or more perforated 
tubular liners within the interior of or>e or more of the perforated tubulars. and radially 
expanding and plasticalty deforming the perforated tubular Uners within fha interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterrsmean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is prowted that indudes podUming one or more solid tubulars 
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wtthin the wellbore, positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbofB* the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars w^ln the weDbors, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterrarMan zone from at least one other subterranean zone 
witMn ttie wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or rnore perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radiedly expanding, and 

10 plastically defbmoing the perforated tubular Dners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isoteting a first 
subterranean zone from a second subten«nem zone in a wellbore is provided that 

15 includes means for positioning one or more sofld tubulars within the wetlbore, the solid 
tubulars traversing the first subterraneari zone, means for positioning one or more 
perforated tutMJiars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars virfthin the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to ttie primary solid tubulars and 
perforated tubuters, means for positioning one <^ more perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically daftxming the perforated tutMilar Dners wHhln the interior of one or more 
of the perforated tubulars* 

Acoerding to arKJther aspect of the presmt invention, a system for extracting materials 
fipom a produdng subterranean zone In a weflbore, at least a portion of the wellboris 
30 induding a casing, is provided that tndudes mrans for positioning one or more solid 
tubulars wKhh the wellbore, means for positioning one or mors perfbrated tiA>uiars 
each Induding one or more radial passages within the weiibore, the perfoiated tubuters 
traversing the produdng subterranean zone, means for ratfally expanding at least one 
of the solid tubuters and the perforated tulHilars within the wellbore. means for fluidicfy 
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cxHipfing the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subterrariean 
zone from at least one other subterranean zme within the wellbore, means for fluididy 
coupling at least one of Itie perforated tubulars with the produdng subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforate tubulars. and means for radially expanding and plastically 
defonning the perforated tubular iiners within the interior of one or more of the 
perforated tubulars. 

10 According to another asped of the present invention, an apparatus is provided that 
indudes a zonal toolation assembly induding: one or more solid tubular mOTfil)ers. dadi 
solid tubular member including one or more external seals, two or worn perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for contrdlably fluididy coupling the perforated 

IS tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the sofid tubular members and the perforated tubular memt>er8 are formed by a radial 
expansion process perfonned within the wellbore. 

According to another asped of the prG^nt invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the welibore, the solid tubulars traversing the first subterranean nne, positioning 
two or more perforated tubulars each induding one or more radtal passages within the 
wellbore, the perforated tubulars traversing the second -eubterranean zone, radially 
25 expandng at least one of the soSd tubulars and perforated tubulars within the wellbore, 
fluididy ooupBng the perfrxated tubulars and the primary solid tutxilars, preventing ttie 
passage of fluids from the first sid)tenanean zone to the second subtennanean zone 
within the weDbore extemai to the primary solid tubulars and perforated tobulars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the producing zones VhaX has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of producing subtenanean zones, at teast a portion of 
the wellbore including a casing, is provided that Indudes positioning one or more sc^id 

15 



tiibulars within the wetlbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tutnjlars traversing the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubidars within the weliboFe, flutdidy coupfing the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the soDd tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of ttie perforated tubulars with the 
producing subtenranean zone, prevenSng fluids from passing from one of the producing 
zones that has not been depleted to one of tto producing zones that has been 

10- depleted. 

According to another aspect of the present invention, a system for isblating a first 
subterranean zone from a second subt^ranean zone having a plurality of producing 
zones in a wellbore is providec! that includes means for positioning one or more solid 

15 tubulars within the wellbore, the solid tubulars traversbig the first subterranean zone, 
means for positic»iing one or nnore perforated tubulars each including one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subten^ean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of ttie perfbrated tubulars, 
and mearts for preventing fluids from passing from one of the produdr^ zones that has 

25 ncrf been depteted to one of the producing zones that has been depMed. 

According to aru>ther »pect of the present invmtton, a system for extracting materials 
from a plurality of producing subterranean zones in a wellbore, at least d portion of the 
weHbore including a caslrig, is provided that hdudes means for positioning one or 
30 more solid tutnilars witMn the wellbore, means tor positioning caie or more perforated 
tubulars each induding one or more radial passages within the wellbore, the perforated 
tubulars traversing ttie produdr>g subten^nean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welltx}re, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the 'solid tubulars, means for fluididy Isolating the producing 
subterranean zone from at least one other subterranean zone within the weDbore, 
means for fluididy coupl^g at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning onci or more perforated tubular liners within 
5 the interior of one or more of the perfbrated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zmes thai has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
10 geoihemnai energy from a subtennanean formation containing a source of geottiermal 
energy is provided that Indudes a zonal isolation assenibly positioned within the 
subtenranean fomnation including: one or more fsxM tubular members, each solid 
tubular nnember induding one or more extenlal seals, one or more perforated tubular 
members each induding radial passages coupled to the solid tubular members, and 
15 one or mom perforated tubidar liners each induding one or more radial passages 
coupled to the interior surfaces of one or nnore of the perfbrated tubular members, and 
a shoe coupled to the zonat Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
process perfonmed within the weDt>ore. 

20 

. According to another aspect of the present Invention, a method of isolating a first 
subterranean zone from a second subterranean zone Including a source of geothermal 
energy in a wellbore is provided that oidudes positioning one or more solid tubulars 
within the wdbore, the solid tubulars traversing the first subterranean zone, positlonir^ 

25 one or more peffbratsd tubulars each mduding one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterrane^ zone, radially 
expanding at least one of the soM tubulars and perforated tubulare within the wellbore. 
fhjicfidy coupbig the perforated tubulars and the prinwy solid tubulars, preventing the 
passage of fluids frrni the first subterranean zone to the second subtenanean zone 

30 witMn the wellbore exiemal to the primary sdid tubulars and perforated tubulars. 
potitionir^ one or rnore perfbrated tubular liners vrithin the Interfor of one or mors of 
the perforated tubulars, and radially expanding aid plastically deforming the perforated 
tubular liners within the interior of one.or more of the perforated tubulars. * 
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According to am}ther aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geothermal zonei In a wellbore, at least a 
portion of the weiltxm including a casing, is provided that includes positioning one or 
more solid tubulars within the w^lt>ore, positioning , one or niore perforated tubulais 

5 each including one or more ratfial passages within the wellbore, the perforated tubulars 
traversing the sulrierranean ge(4hennal zone* radially expanding at least one of the 
solid tubulars and the peribrated tubulars within the wellbore. fluidlcty coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tububrs with the solid 
tubulars. fluididy isolating the subterranean geothennal zone from at lea^t one other 

10 suManBnean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothenmal zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone fnxn a second geothennal subtenranean zone in a wellbore is 

15 provided that includes means for posittonfng one or more solid tubulars within the 
welibora, the solid tubulars traversing the first subterranean zone, nr»ans for 
positioning one or more perforated tutnjlars each lr>cluding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars and 

20 perforated tutnilars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the soTid tubulars, and means for preventing the passage of fluids from the 
first subtenanean zone to the second geothennal subtenanean zone v^thin the 
wellbore external to the prinruiry solid tubulars and perforated tajbulars. 

25 According to another aspect of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zcme in a wellborB, at least a 
portion of the wellbore Including a casing, is provided that indwies means for. 
positioning one or more solid tubidars wmn the weDbore, means for positioning one or 
more perforated tubtriars each includir>g one or mora radial passages within the 

30 wenbore, the perforated tubulars traversing the subterranean geothermal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars. means for 
fluididy isdatlr^ the subterranean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for fluidicly coupling at least one of 
the perforated tubulars with the subterranean geo&iennal zone. 

Aocording to anottier aspect of tlie present invention, an apparatus is provUed that 
5 Includes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular member Including one or more extennied seals, one or more perforated 
tubular members each induding one or more radial passages couiiMed to the solid 
tubular members, and a shoe ooupled to the zonal isolatton asseml^. At least one of 
the solid tubular membera and the perforated tubular members are formed by a radial 
10 expansion process perfbnmed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the welibore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subtenanean zone in a welibore is provided that 
includes positioning one or more solid tubulars within the welibore^ the solid tubulars 
traversfaig the first subterranean zone, positioning one or more perforated tubulars 
within the welibore each induding one or more radial passages^ the perfoi^ted tubulars 
traversing the second subten^nean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellborn, fluidicly coupling the 
perforated tubulars and the solid tubulars. preventing tt^ passage of fluids from the 
first subterranean zwie to the second subterranean zone within the wellbora external to 
the solid tubulars and perforated tubulars. and dearring materials from the radial 
passages of at least one of the perforated tubularsf by further radial expansion of the 
25 perfiprated tubulars within the welibore.. 

According to another aspect of the pretent inventton. a mettod of extradihg materials 
from a pnodudnig suMenanean zone in a welibore. at least a portion of the welibore 
including a casing, Is provided that indudes positioning one or more soDd tubulars 
30 within the welibore, positioning one or more perforated tubulars within the welibore 
each Induding one or worn radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially exparxling at least one of the solid tubulars and 
the perforated tubulars within me welibore, fluididy coupling the soUd tubulars with the 
casing, fluididy coupling the perforated tubulara with the sdid tubulars, fluididy 
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teolating the producing subterranean zona from at least one other subterranean zone 
wKhin the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subtenranean zone, monitoring the operating temperaftjres. pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of Vne perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

Aooording to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weObore is provided that 

10- includes means for positioning one or mor? solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
peiforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 meai^ for fluididy coupling the perforated tubulars and the soiid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tut>ulars arKj perforated 
tubulars. and means for cleaning materials from the radial passages of at least ohe of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

Aocortding to another aspect of the present invention, a system for extracting materials 
from a producing subteitanean zone in a weHbore, at least a portion of the wellbofe 
including a casing, Is provided that includes means for positioning . ona or more soiid 

25 tadxilars within the wellbore, means for positioning one or more pmfbrated tubulars 
tiMn the wellbore each including one dr more radial passages, the perfbrated tubulars 
traversing the producing subterranean zone, means' for radially expanding at least one 
of the soOd tulHilars and the perfbrated tubulars within the weitbore, means for fluidlcty 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, rneans fbr Huldidy Isolating the producftig subterranean 
zone from at least one other subterranean zone within the wellt>orie\ means fbr fluididy 
coupling at least or^ of the perforated tutHilars with the produdrtg subterranean zone, 
and means fbr cteaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tububrs within the 
weiilxm. 

Brief Description of the Drawing 

FIG. 1 is a fragmentary cross-sectional view RlustraNng the Isolation of subterranean 
5 ' zones. 

Fig. 2a is a cross sectional illustration of the placennent of an illustrative embodiment of 
a system for isolating sl^terranean zones wittiin a borehole. 

10 Fig. 2b is a crosd sectional lliustratlm of the system of Fig. 2a during the injection of a 
fiuidlc material into the tubular support member. 

Fig. 2c Is a cross sectional lllustFafion of the system of Fig. 2b while pulling the tubular 
expansion ocme out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been comptetely pulled out of the weilbore. 

Rg. 3 is a cross sectional illustration of an iilu$trative embodiment of the expandable 
20 tubular members of the system of i^. 2a. 

Rg. 4 is a flow chart IHuslration of an illusbatfve embodiment of a method fbr 
manubduring the expandable tubular nriember of Fig. 3. 

25 F^. 5a is a cross sectional illustration of an ithjstrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a opes sectkmal illustration of the expamtal^e tubular member of Rg. 5a 
after radially expanding and plasfically defbmtbfig the ends df the expandable tubular 
30 memtier. 

Fig. 5c Is a cross sectional iltustrattoh of the expandable tubular ntentber of Rg. 5b 
after fonning threaded connections on the ends of the expandable tubular member. 
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Fig. Sd is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing membere to the exterior surface of the intermediate unexpended 
portion of the expandable taJbular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-secttonal lilustrafion of an exemplary embodiment of a tubular 
expansion cone. 

10 

Rg. 8 is a fragmentary cross secttonal Illustration of an alternative embodiment of the 
system for Isolating subterranean zones cS Fig. 1 . 

Hg. 9 is a f^mentary cross sectional illustration of an embodiment of a method for 
15 Hning one of the perforated tubular members of the system for isolating subterranean 
2ones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentary cross secfional illustration of an emtxxjiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material 

* 

Fig. 11 is a fragmentary cross sectional lllustfation of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenanean zones of Fig. 1 vyith the sunotmding subterranean fcxmalion. 

25 

Fig. 12 is a fragmentery cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for toiating 
subterrartean zones of Fig. 1 vM\ a surrounding perfbrated weltbore casing. 

30 Fig. 13 is a fra^fnentary cross sectional illustration of an embodiment of a method for 
Hning one of the perforated tubular meml>ers of the system for isolating subtenanean 
zones of Fig. 1 with another pierforated tutHilar member. 
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Fig. 14 is a fragmentary cross 8ectk)nal iiiimtratibn of an alterriative ernbodiment of the 
system for Rotating subterranean mnes of Fig. 1 ttiat includes a one-way valve for 
preventing flow from a producing zone Into a depleted zone. 

5 Rg. 15 Is a fragmentary cross secOonal illustration of an attemative embodiment of the 
system for Isolating subtenanean zones of Fig. Iln which the system Is used to extract 
geothemnal energy from a subterranean geothermal zone. 

Detailed Description of the Illustrative Embodiments 

10 An apparatus and rnethod for isolating one or more subterranean zones from one or 
more other subterranean zones is pnsvided. The apparatus and niethod pemnits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and stotted tubulars. In the producHonmcxJe, the teachings of the present disclosure 
may bB used In combination with conventional, w6il l^nown. production completion 

15 equipment and methods usirig a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subtenanean zones from each other. 

Refening to Fig. 1. a wellbore 105 including a casing 110 are positbned in a 
20 subterrarwan formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During expbratlon of the subterranean formation 115» the wellbore 
105 may be extended in a well Imown marker to traverse the various productive and 
non-productive zones, including the watsr zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodliifient, in order to fluicfidy isolate the water zone 120 from the 
targeted oH sand zone 125« an apparatia 130 is provided that includes one or more 
secUone of solid casing 135, one or more external seals 140, one or nxxe sedions of 
30 perforated casing 145, one or nrx>re Intermediate sections of solid casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated ca^ng 145 Includes 
one or mors radial passages. 
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The solid casing 135 provides a fluid conduit that transn^ fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may cpmprfse any numt)er (rf convenfional oommerdally avaDable sections 
of solid tubular casing such as, for example, oiffield tubulars fabricated from chromium 
5 steel or fiberglass, in a preferred embodiment, the solid casing 135 comprises oilTield 
tubulars available from various foreign and domestic steel miils. 

The solM casing 135 Is preferably coupled to the casing 110. The soBd casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
1 0 available processes such as. for example, welding, slotted and expandable connecjtors, 
or esqsandable solid connectors. In a prefenred embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors.- The solid casing 135 
may comprise a piure% of such solid casing 135. 

15 The solid casing 135 Is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred emtxxlinfient, the solid casing 135 is 
coupled to the perforated casing 1 45 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve numbers 160 for 
controlling the flow of fluids and other rnatarials within the interior region of the casing 
135. In an alternative embodiment, during the productton mode of c^ration, an 
intemsd tubular strbig with various amsngements of padcers, perfbrated tubing, sHding 
25 sleeves^ and valves may be employed within the s^>paratus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particularly preferred embodiment, the casing 135 is placed into the welibore 105 
30 by expanding the casing 135 in the radial drecUon Mo inSmate contact with the interior 
walls of the weObore 105. The casing 135 may be expanded in the radial direction 
using any numbw of oonventional oommerdally avallabte methods. 
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The seals 140 prevent the passage of fluids and other materials within the annuiar 
regkm 165 t>etween the solid casings 135 and 150 and the weUbore 105. The seals 
140 may comprise any number of conventlonai oommerdaily available sealing 
materials suitable for sealing a casing In a wellbore such as, for example, lead, mbber 

5 or epoxy. In a prtfenBd embodiment, the seals 140 comprise Strataiok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of flie interior of the perforated casing 145 
from and to the annular region 165. In this manner, dii and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 

10 casbig 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing, in a preferred embodinrient, the perforated casing 145 
comprises expan(tad)te slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly prefen^d embodiment, the perforated casing 145 comprises 
dxpandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
< perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerdally availabie processes such as, for example, vt^ing, or 
20 slotted or solid expandable connectors, in a preferred embodiment, the peribrated 
casing 145 is coupled to the solid casing 135 by expandable solid connectors. 

The perforated castaig 145 is preferably coupled to one or more intermediate solid 
cBBings ISO. The perforated casing 145 may be coupled to the intemnediate solid 
25 casing ISO using ariy number of conventional cornmerciaily available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodiment the peribrated casing 145 Is coupled to the intemiedlate solid casirig 150 
by expandable soDd connectors. 

30 The last perforated ca^g 145 is preferably coupled to the shoe 155. The last 
peribrated casing 145 may be coupled to the shoe 155 using any number of. 
conventional commerdally available processes such as. for example, welding or 
expandable solid or slotted connectors. In a preferred embcxlimertt. the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an altamative embodiment the shoe 155 Is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prefenBd embodiment, the perforated casings 145 are positioned within the 
wellbora 105 by expanding the perforated casings 145 in a nadial direction into intimate 
contact with the ihtertor waHs of the weiibore 105. the perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The intemiedlate solid casing 150 pennits fluids and oth«r materials to pass between 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example, oilfield tubulars feibricated from chromium steel or fiberglass. In 
15 a preferred enrtbodiment the intennediale solid casing 150 comprisies oilfield tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The Interniedlate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as. for example, welding, or solid or sbtted expandable connectors, in 
a preferred embodiment, the intemiedlate solid casing 150 is doupled to the perforated 
casing 145 by expandable sc^d connectors. The intermediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 150. 

25 

in a preferred embodiment, the each intenmediate solid caang 150 includes one more 
vah/8 members 170 for controlling the ftow of fluids and other materials withbi the 
interior region of the mtenmdiale casit^ 150. In an alternative embodiment as win be 
recogniased by persons havfr^ ordinary sldN in the art and the benefit of the present 
30 dtodosure. during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
en^!>loyed within the apparatus to provide various options for commingltng and Isolating 
subterranean zones from each other while providing a fiuU path to the surface. 
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In a particularty preferred embodiment the intermediate casing 150 is placed into the 
wellbora 105 by expanding the intenmediate casing ISO in the radial direction into 
intimate contact with the Interior walls of the wettbore 105. The intentiediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 oommercially available methods. 

In an altemative embodiment, one or more of the intermediate solid casings 150 may 
be omitted. In an altemative pretend embodiment, one or num of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 proves a support member for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
ISO may ootriprise any numt)er of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred emlxxitment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefemed embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a paiiicutarly prefemed embodin^ent. the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seats 140, a plurality of perforated casings 145. a plurality of 
intemiediats solid casings 150. and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, eadi with one or more vahra members 
160, n perforated c^sir^s 145, n-1 Intermediate solid casings 150, each with one or 

25 nnorevahfemembers170,anda8hoe155. 

Diving operation the apparatus 130, oil and gas may be oontroliabiy produced from 
the targeted oD sand zone 125 using the perforated casings 145. The oil and gaB may 
then be transported to a sufaoe location using the solid casing 135. The use of 
30 intenmediate sou casings 150 with valve members 170 penntts nolated sections of the 
zone 125 to be selecthrely Isolated for production. The seals 140 permit the zone 125 
to be fiuididy Isolated from the zone 120. The seals 140 further permits Isolated 
sectons of the zone 125 to be fiuididy isolated from each other. In this martner, the 
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apparatus 130 pemtits unwanted and/or non-productive subterranean zones to be 
fluididy isolated. 

In an altsmative embodinwnt. as wni be recognized by persons having ordinary sldD in 
5 the art and also having the banefit of the present disclosure, during the production 
mode of operation, an internal tidMJlar string with various anrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for oommbigling and isdiating subterranean zones from each 
other wl^ provkling a fluid path tothe swfaoe. 

10 

In several altemative enrtbodiments, the solid casing 135. the perforated casings 145, 
the intermediate sectons of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plasticalty defbmied wdthin the welbore 105 in a conventional manner 
and/or using one or mora of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139. atbmey docket no. 
25791.03.02, filed on 12/3/1999, (2) U.S. patent appBcation serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
ap^dtoation serial no. 09/440,338. attorney dodcet no. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent application serial no. 09/523,460, attorney docket no. 25791 .1 1.02. filed 
on 3/10/2000, (6) U.S. patent applicatnn serial no. 09/512,895. attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent applicatton serial no. 09/511.941. 
attorney docket no. 25791. 16.0Z filed on 2/24/2000. (8) U.S. patent appiteation serial 
no. 08/588.946. attorney dockttt no. 25791.17.02, fHed on 6/7/2000. (9) U.8. patent 

25 application serial no. 0^559.122. attorney docket no. 25791,23.02. filed on 4/26/2000. 
(10) PCT patent appficalion serial no. PCTAISOO/18635. attorney docket no. 
25791.25.02, filed on 7/9/2000. (11) ^-S- proviskwial patent application serial no. 
60/162.671. attorney docket no; 25791.27. filed on 11/1/1d99. (12) U.S. provisional 
patent appBcatkm serial no. 60/154.047. attorney docket no. 25791.29. filed on 

30 9/16/1999, (13) U.8. pravistonal patent application serial no. 60/159.082. attorney 
docket na 25791.34. filed on 10/12/1999. (14) aS. provisnnai patent appl}catk>n serial 
no. 60/159.039, attorney docket no. 25791.36. filed on 10/12/1999, (15) U.S. 
provteional patent application serial no. 60/1 59,033, attorray docket no. 25791 .37, filed 
on 10/12/1999, (16) U.S. provisKinal patent appHcatton serial no. 60/212.359. attorney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serfeii 
no. 60/165,228. attorney docket no. 25791.38. filed on 11/12/1999, (18) U.S. 
prowsional patent application serial no. 60/221,443. attorney docket na 25791.45. filed 
on 7/2B/2000, (19) U.S. provislonai patent application serial no. 60/221.645, attorney 

5 docket no. 25791 .46, filed on 7/28/2000. (20) U.S. provislonai patent appHcaInn serial 
no. 60/233.638. attorney docket na 25791.47, filed on 9/18/2000. (21) U.S. prevlstonal 
patent application serial no. 60/237,334, attonwy docket no. 25791.48. filed on 
10/2/2000, (22) U.S. provisrorial patent appHcatnn serial no. 60/270.007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. proviskmai patent appiteatkm serial 

10 no. 60/262,434. attorney docket no. 25791.51. filed on.1/17/2001; (24) U.S. provistonal 
patent applicatton serial no. 60/259.486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provisional patent appfication serial no. 6»303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provisional patent ap{^lcatk)n serial no. 
60/313.453. attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

.15 patent application serial no. 60/317,985. attorney docket no. 25791.67, filed on 
9/6/2001 ; (28) U.S. provisional patent applicatton serial no. 60/316,336, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorriey docket no. 25791 .69, filed on 10/3/2001. the disckisures of wtiich 
are incorporated herein by reference: In an exemplary enibodiment. the radial 

20 clearances t>etween the radially expanded soM casings 135. perforated casfngs 145, 
intennediate sectkms of solid casing 150. and/or Vne solid shoe 155 and the wellt)ore 
105 are eliminated thereby eiiminating the annulus between the solid casings, the 
perforated casings 145, the intennediate sedtons of solkl casing 150, and/brthe sc^ 
shoe 155 and the wallbore 105. In this manner, the optkmal need for filling the annulus 

25 with a filer rhaterial such as. for erample. gravel, ntay be eliminated. 

' Referrii^ to Figs. 2a-2d. an illustrative embodiment of a system 200 for Isolating 
subterranean fbrmafions Includes a tubular support member 202 that defines a 
pass^ 2Q2a. A tubular expanskm cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support menrtber 202. In an exonplary embodiment, the 
tubular expanston cone 204 includes la tapered outer surfeoe 204b for reasons to be 
described. 
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A pre^xpanded end 20^ of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further includes an unexpended intenmediate portion. 206c, another prs-expanded end 

5 206d, and a sealing member 206e coupled to the exterior sur^ of the une)q}6nded 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre^xpanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outeide diameters of the unexpended intomnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-e)qpanded end 206a of 

10 the rirst expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that define a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 21 2ia of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A prs-expanded end 214a of a second 
expandable tubuiar memtier 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further Includes an unexpended Intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 21 4e coupled to the exterior surface of the unexpended 
intemiedtate portion. In an exemplary embodiment, the Inside and outside diameters of 
the pre^xpanded ends. 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended ihtemnediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the oflier pre-expanded end 214d of the second expandabla tubular member 214 by 
a conventional threaded connection. Ancrther end 216c of the stotted tubular member 
216 is coupled to an end 218a of a slotted tubidar member 216 that defines a passage 
30 216b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubuiar rr^mber 218. The third expandable tubular member 
220 further Includes an unexpendeid intennediate portion 220c another pre-expanded 
end 220d, and a sealing member .220e coupled to the exterior surface of the 
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unexpended intermediate portion, in an exemplary en^tKxliment* the inside and outside 
diameters of ttie pre-expanded ends, 220a and 220d, of the third expandable tubular 
. member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular menriber 222 is threadabiy coupled to the end 30d of the third 
expandable tubular rnember 220. 

In an exennplary embodiment, the Inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable tubular members. 
206, 214, and 220, and the slotted tubular nnembers 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In sevenai 
15 exemptary embodiments, the slotted tubular members, 210. 212, 216, and 216, are 
conventional slotted tubular members havfar\g threaded end connections suitable for 
use in an oil or gas well, an undergn9und pipeline, or as a structural support In several 
altemative embodiments, the slotted tubular members, 210. 212, 216, and 218 are 
conventional slatted tubular members for recovering or introducing fluidic materials 
20 such as. for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodinient, as ilhistrated in Fig. 2a, the system 200 is.lnitidlly 
positioned in a borehole 224 formed in a subterranean fomnation 226 that Includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positimed in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support men4)er 202 may be supported in a oonventlonai 
manner using, for example, a slip joint or equivalent device in order to permit upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220r and tubular 

30 members, 210. 212, 216, and 218. 

In an exemplary embodiment, as IDustrated in Fig. 2b, a fluidic nnaterial 228 is then 
injected Into the system 200. through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, iBspectively. 
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In an exennplary embodiment as illustrated in Fig» 2c, the continued Injection of the 
fluidic nrtaterial 228 through the passages, 202a and 204a, of the tutxjiar support 
member 202 and the tubular expansion cone 204, respediyely, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre*«xpanded portion 206c of the expandable tubular member 206 is 
radially expanded and plastically deformed off of the tapered external surfece 204b of 

10 the tubular expansion cone 204. As a result, the seaibig member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing. 104. In an exerhplary embodiment, the radially e)q3anded 
Intemnediate portion 206c of the expandable tubular member 206 is also thereby 

16 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been |;riasticany deformed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular raerTd>ers, 214 and 
220. are radially expanded and plastically defomied off of the tapered external surface 
204b of the tubular expanston cone 204. In particular, tiie Intermediate non pre- 
expand^ portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically defonnect off of the tapered external surfece 204b of the 
tubular expansion cone 204. As a result ttie sealing member 214e engages the 
interior surface of ttte wellbore 224. Cons«iuentiy, the radially expanded Intemnediata 
portion 214c of the second expandable tubular member 214 is tt>ereby coufrfed to the 
wellbore 224. In an exemplary embodiment, ttie radially expanded intermediate portion 

30 214c of the second expandable tubular member 214 is also ttiereby anchored to the 
weHbore 104. Furthemnore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly Into 
engagement with the pre-expanded end 220a of the ttiird exparxlable tubular rhember 
220. Rnally, the continued appficatiorr of the upward force to the tubtJiar member 202 
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will then radially expand and plasticalty deform the third e^andable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radiaHy extended and plastically deformed off of the tapered 

5 external surftee 204b of the tubular expansion oonie 204. As a result the sealing 
frienf)ber 220e engages the interior surface of the wdlbore 224. Consequently, the 
radially expanded Intennediate portion 2^ of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary emtxxiiment, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 2^6a and 
fliDdlcly isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the vvelltx)re 224. 

Thus» during the operation of the system 10, the intennediate non pre-expanded 
portions, 2060. 214c. and 220c, of the expandable tubular members, 206. 214, and 
220. respectivety. are radially expanded and piasticaRy defomned by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members. 
206e, 214e. and 220e. are displaced in the radial direction into engagement vinth the 
wetlbors 224 thereby coupling the shoe 208. the expandable tubular mennber 206, the 
slotted tubular meirAers, 210 and 212, the expandable tubularmember 214, the slotted 
tubular members, 216 and 218, and the expandable tubular nnember 220 to ttie 

25 wellbore. Furthermors, as a result, the oonnections between the expandable tubular 
members. 206. 214, end 1220. the shoe 208,. and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable oonnecilons ther^ providing 
significant cost savings. In addition, the inside diameters of the expandatrfe tubiiar 
members. 206. 214. and 220, and the slotted tubular members, 210. 212. 216. and 

30 218, after the radial exparision process, are sid)stantially equal. In this manner, 
addWonai conventional tools and other conventtonal equipment may be easily 
positioned within, and moved through, the expandabte and slotted tubular memb«^. hi 
several alternative embodiment, the conventional tools and equipment Inchjde 
conventional vahrlng and other oonventionai flow control devices for controlling the flow 
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of fliadic materials within and between the expandable tubular members, 206, 214, and 
220, and the slotted tubular memberSp 210, 212, 216, and 218. 

Furthemiore, in the system 200, the slotted tubular members 210, 212, 216, and 218 
5 are interieaved among the expandable tutnilar members, 206, 214, and 220. As a 
result t)ecause only the Intemiedlate non pre^xpanded portions, 206c, 214c and 
220c, or the expandable tubular members, 206, 214, and 220, respectively, are radblly 
expanded and plasficaliy defomned, the stotted tubular members, 210, 212, 216, and 
218 can be conventional slotted taibular memi>ers thereby s^nificantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the Intermedtate non 
pre-expanded portions, 206c, 214c and 220c of the expandable tutHilar members, 
206, 214. and 220, respectively, are radially expanded and plastically defomied, the 
numk>er and leng^ of the interteaved skated tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total l^th of the intermediate non pre-expanded 
portions, 206c 214c and 220c of the expandable tubular members, 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is apfroximately 3800 feet Consequently, in an exempiary 
embodiment, a system 200 having a total length approximately 4000 feet is coupled 

20 to ttie wellbore 224 by radially expanding and ptasticaliy deforming a total length of only 
approximately 200 feet 

FurthemKve, the sealing members 206e, 214e, and 220e, oT the expandable tubular 
members, 206, 214, and 220, respectively, are used to couple the expandatrfe tubular 
25 members and the slotted tubular members, 210, 21 2, 216, and 218 to the wellbore 224, 
the radial gap between the sloHed tubular members, the expandable tut>ular memt)ers, 
and the weDbore 224 rriay be large enough to effedWely eTiminate the possiUiiy of 
damage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an exemplary enrdx>dlment, the prs^anded ends. 206a, 208d, 214a, 214d, 220a, 
and 220d, of the expandiaUe tubular members, 206. 214. and 220, respecfively, and 
the sk^ tubular members, 2ld, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the redial 
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expansion, the intsnmediate non pre^xpanded portions, 206c 214c. and 220c. of the 
expandable tubular members, 206. 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular nf)embers, 210, 212. 216, and 216. have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 mtemwdlate portions, 206c 214c and 220c of the expahdabto tubular members, 206. 

214. and 220, are equal to 7.67S irichto; and the wellbore 224 has an inside diameter 
of 8.755 inches. 

In an exemplaiy embodiment, the pre-expanded ends. 206a. 206d, 214a. 214d. 22pa, 
10 and 220d. of the expandable tubular niembers, 206, 214. and 220. respectively, and 
ttM slotted tubular members. 210, 212. 216, and 218. have outside diameters and wan 
ttiidmesses of 4.500 inches and 0.250 inches. rropecSvely; prior to the radial 
expansion, the intermediate non pre-expanded portion^, 206c 214c and 220c of the 
expandaUe tubular members, 206, 214. and 220. respectiveiy, have outside diameters 
15 of 4.000 inches; the slotted tubular niembers. 210. 212. 216. and 218. have inside 
diamdiers of 4.000 inches; after the radial expansion, the inside diameters of the 
intonnediate portions, 206c 214c and 220c of the.expandabie tubular members, 206, 
214, aid 220. are equal to 4.000 inches; and the weilbore 224 has an inside diameter 
of 4.892 inches. 

20 

bi an exemplary embodiment, the system 200 is used to inject or extract fiuidic 
materials such as. for example, oil, gas. and/or water into or from the subtenanean 
formation 226b. 

25 Referrbig now to Fig. 3, an exemplary embodiment of an expandabte tubular member 
300 wl now be described. The tubular member 300 defines an Interior region 300a 
and includes a firet end dOOb Including a first threaded connection 30pba. a first 
laperM portion 300c an intennediato portion 300d, a second tepered portion 90Oe, 
and a second end 300f iiKludlng a second threaded connection 300fa. The tubular 

30 member 300 fiffther preferably indudes an intemiediate sealing member 300g that is 
ooupted to the exterior suriace of the intennediate portion 300d. 

m an exemplary embodiment the tubular nr>ember 300 has a substantialiy annular 
cross section. The tubuter member 300 may be fabricated from any number of 
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oonventional commefcially available materials such as. for example. Oilfield Country 
Tubular Goods (OCTG). 13 chromium steel tubing/casing, or L83, J55. or P110 API 
casing. 



5 In an exemplary embodiment the interior 300a pf the tubular member 300 has a 
substantially circular cross secfioa Furthermore, in an exemplary embodiment, ttie 
Interior region 300a of the tubular member includes a first inside diametw Di, an 
Intermediate inside diameter Dint, and a second inside diameter Da. in an exemplary 
embodiment, the first and second inside diameters, Di and Dj, are substantially equal. 
10 In an exenplafy embodiment the first and second inside diam^ers, Di and D2, are 
greater than the Intemiedlale inside diameter Dm- 

The first end 300b of the tidxdar member 300 Is coupled to the intemnediate portion 
300d by the first tepered portion 300c and the second end 300r of tfie tubular member 

15 is coupled to the intennediate porfton by the second tapered portion 300e. In an 
exemplary embodlnrtent the outside diameters of the first and secorid ends, 3O0b and 
300r, of the tubular merrtor 300 is greater than the outside diameter of the 
intemnediate portion 300d of the tubular nDember. The first and second ends, 300b and 
30df, the tubular member 300 include wall thicknesses, ti and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intemiediate portion 300d of the tubular 
member 300 includes a waO thickness tm- 

25 In an exempiaiy embodiment the wall thidaiesses ti and t2 are substantially equal In 
order to provide substantially equal burst strer^th for the first and second ends, 300a 
and 300f. of the tubular member 300. In an emmplary embodiment the wall 
thidcnesses, ti and tz. are both greater than 0ie waD thidkness tm inionler to optimally 
m^ the burst strength of he first and second endl$» 300a and 300f. of the tubular 

30 irmnber 300 with the intenfnediate portion 300d of the tu^ 

In an exemplary embodiment the first and second tapered port»ns, 300c and 3008, 
are Inclined at an angle, a. relative to the tongitudlnal directton ranging from about 0 to 
30 degrees In order to optimally facilitate the radial expanston of the tubular member 
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300. In an exemplary embodiment, tfie first and second tapered portions. 300c and 
300e, provide a smooth transifion betMieen the first and second ends. 300a and 300f. 
and the intennediate portion 300d, of the tubular member 300 in order to minimize 
* stress concentrations. 

5 • ' 

The intermediate sealing member 300g is coupled to the outer surface of the 
intannsdiate portion 300d of the tubular member ioo. In an exemplary embodiment, 
the intemiedlate sealing member 300g seals the interface between the intennediate 
portion 300d of the tubular member 300 and ttie interior surtace of a iratlbore casing 

10 305t or other preexisting stnipture^ after the radial expansion and plastic deformation of 
the Intemnediate portion 300d of the tubular member 300. In an emmplary 
embodiment, the ihtormediete seialing member dXXig has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f. of the tubuldr member 300 in onJer to optimally protect the 
Intennediate sealing number 300g during placement of the tubular member 300 within 
the welltKKe casings 305. The intermediate sealing member 300g may be fabricated 
from any numt>er of conventional comrrordally available materials such as, for 
example, thermoset or themioplastic polymers. In an exemplary embodiment, the 

20 Intennsdiate sealing member 300g is fabricated from themioset polymers in order to 
optimally seal the radially expanded intennediate portion 300d of the tubular nr>ember 
300 with the wellbore casing 305. In several alternative embodiments, the sealing ^ 
member 30Qg includes one or more rigid anchors for engaging the weflbore casing 305 
to Vhmby anchor the radially expanded and piasticaliy deformed intermediate portion 

25 300d of the tubular member 300 to the weilbore casing. 

' Referring to F(gs. 4, and Sa to 5d, in an exemplary ambocHment, the tubular member 
300 is formed by a pnxess 400 that Includes the steps of: (1) upsettb^ both ends of a. 
tubular mentber in step AOS; (2) exfmndlng both upset ends of the tubular member, in 
30 stop 410; (3) stress reDeving both expancted upset ends of the tubular member in step 
415; (4) fonning threaded oonnecUons in berth expanded upset ends cf the tubular 
member in step 420; and (5) putting a sealing matertel on the outside diameter of the 
non-expanded Intennediate portion of the tubular member in step 425. 
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As illustrated in FIG. 5a, in step 405. both ends, 500a and 500b. of a tubular member 
500 are upset using convehtional upsetting methods. The upset ends, 500a and SQOb, 
of the tubular member 500 include the wail thicknmses ti and t2. The intermediate 
portion 500c of the tubular member 500 includes the wall thickness tmr and the interior 

5 diameter Dint. In an exmiplary embodiment, the wall thidmessm ti and U are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular number 500. In an exemplary emixxiiment. the wail 
thicknesses ti and tz are both greater than the wall thicicness Ua in order to provide 
burst strength that te substantially equal akxig the mtire length of the tabular member 

10 500» and also to optimally tacflitatB the formation of thrsaded connections in the fitst 
and second ends, 500a and 500b. 

As illustrated b) Fig! 5b, in steps 41 0 and 41 5» both ends. 500a and 500b, of me tubiilar 
member 500 are radially expanded using conventional radial expansion methods, and 

IS then both ends, 500a and SObb. of the tubular mender are stress relieved. The 
radially expanded ends, SOOa and 500b, of the tubular member 500 include the interior 
diameters Di and D2. In an exennplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratk> of the interior diameters Di and D2 to the interior 

20 diameter Dm ranges from about 100% to 120% in order to fadtitate the subsequent 
radial expanston of the tubular nnember 500. 

in a preferred embodiment the relationship between the wall thicknesses ti, t2, and tiNT 
of the tubular member 500; the inside dteimeters Di, D2 and Dint of the tubular menr>ber 
25 500; the lnskte diameter D^t^otim of the weilbore casing, or other structure, that the 
tubular member 500 witi be inserted into; and the outside diameter Dcam of the 
expanskm cone that will be used to radially expand the tubular memt^r 500 within the 
wellbors ci^ng is given by the following expressk>n: 

30 

where tist2; and 
Dt = D2. 

By satisfying the relatkmship given in equation (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optinnal geonnetry for the tubular member 500 for subsequent 
radial expansion and plastic defomiation of the tubular member 500 for fobrtcating 
5 and/br repairing a wellbore casing, a pipeline. CM" a structural s 

As illustrated in FIG. 5c. in step 420. conventional threaded connections. 500d and 
500e, are formed In both expanded ends, 500a and 500b, of the tubular member 500. 
In an exemplary embodiment the threaded connections, SQOd and SOOe, are provided 
10 using conventional prooesses for fomiing fin and box type threaded connections 
availat»le from Atla&Bradford. 

As illustrated in Rg. 5d. in step 425. a sealing member SOOf is ttien applied onto the 
outride diameter of the non-expanded intermediate portion SOdc of the tubular member 

15 500. Tt^ sealing member SOOf may be applied to the outside diameter of the non- 
expanded intenffiediate portion 500c of the tubular member 500 using ariy nurY4)er of 
conventional commercially avaiiaUe methods, in a preferred embodiment the sealing 
memb^ SOOf is applied to the outside diameter of the intermediate portion 500c of the 
tubular nnember 500 using oommerdaity available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodknent the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or wotb of the 
teadiings of, the tubular members 300 and 500. 
25 . 

Refening to Fig. 6. an exemplary embodiment of tubular expansion cone 600 for 
racflaly expanding the tubular membm 206. 214, 220. 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment the radicd expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Includes ah angle of Bttack Oi iEUXl the second conical outer surface 625 
includes an angle of attadc 02. In an exemplary embodiment the angte of attadc 01 is 
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gfeater than the angle of attack as. In this manner; the first conical outer surface 620 
• optimally radially expands the intermediate portions, 206c» 214c, 220c, SOOd, and 500c, 
of the tubular members. 206, 214, 220. 300, and 500, and the second conicai outer 
surfeoe 525 optimally radially expands the pre-expanded first and second ends, 206a 
5 and 206d, 214a and 214d, 220a and 220d, 300b arid 300f, and 500a and 500b;of the 
tubular members, 206, 214, 220, 300 and 500* In an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to 20 
degrees, and the seooruj oonkal wter surfisoe 625 Includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optirmUy radially expand and plastically 
10 deform the tubular members, 206, 214, 220, 300 and 500. More generaBy, the 
expansion cone 600 may include 3 or mors adjacent conical outer surfaces having 
angles of attack that decrease ftom the front end 605 of ths mpansion cone 600 to the 
rear end 610 of the expansion cone 600. 

IS Refening to Fig. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansk>n section 715. In an exemplary enibodimant, the radial expansion sectbn 715 
Indudw an outer surface having a sut)Stantially parabotk: outer profile thereby 
provkling a paratx)k>id shape, in this manner, the outer surface of the radial expansion 

20 section 715 provides an angie of attack that ocmstarrtly decreases from a maximum at 
the front end 705 of the expension corie 700 to a minimum at the rear end 710 of the 
expansion cone. The paraboik; outer profSe of the outsr surface of the radial 
expansion section 715 may be f dmned using a pluraiily of adjacent discrete oontoal 
secAtons and/or using a oontlrujous curved surface. In this manner, the region of the 

25 outer surface of ttw radal expanston sedton 715 adSacent to the front end 705 of the 
expansion cone 700 nnay optimally radially exparul the intennedlate porflons, 206c, 
214c, 220c 300d. and 500c of the tubular members. 206, 214. 220, 300, and 500, 
i^Mie the region of the outer surface of the racfial expanskin section 715 adjacent to the 
rear end 710 of the expanskxi cone 700 may optimally radially expand the prsr 

30 expanded first and second ends, 206a and 206d, 214a and214d. 220a and 220d, 300b 
and 300f. and 500a and 500b, of the tubular members. 206, 214, 220, 300 arid 500. In 
an exemplary embodiment the parabolic profDe of th^ outer surface of the radial 
expansion section 715 Is selected to provkle an angle (rf attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vidnify of the rea* end 710 of the expansion cone 700 from atiMit 
4 to 15 degrees. 

In an exemplary emtxxilment, the tutwiar expansion cone 204 of the system 200 is 
5 8ut)8tan6aOy idmtical to flw vqiahsloh cones 600 or 700, and/or incorporates one or 
more of the teachings ct tlie expansion cones 600 and/or 700. 

In several alternative errriKxIiments, the teachings of the apparatus 130. tiie system 
200. the expandable tubidar member 300. the method 400, and/or the expandable 
10 tubular member 500 are at least partial^ combined. 

Referring to Fig. 8, in an alternative embodiment, conventional tenq>erature. pressure, 
and flow sensors, 802, 804, and 806. respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, (Nessure. and flow 

15 sensors, 802. 804. arKi 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efRciemy of the apparatus 130. In several exemplary 
embodments, the control algorithms utfflzed by the controller 810 for oontrolling the 

20 operation of the flow control vaives 160 as a function of tiie operating temperature, 
pressure, artd flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 6. in an attsmative embodiment, a solid tubular member 005 Is 
coupled to one (rf the perforatmi tubular members 145 by radially expanding and 

25 plastically deforming the solid tubular member Into engagemer\t with the perforated 
tubular member In a conventional mainer and/or using one or more of the radial 
expanskm methods disdosed in one or more of the followfrig: (1) U.S. patent 
application serial no. 09^,139, attomey docket no. 25791.03.02. filed on 12/3/1999. 
(2) U.S. patent application seriai no. 0»510,913. attorney docket no. 2579i;7.Q2. filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 08/502.350. attomey docket no. 
25791.8.02, filed on 2/10«)00. (4) U.S. patent application serial no. 09/440.338, 
attomey docket no. 25791,9.02, filed on 11/15/1999. (5) U.S. patent appHcatton serial 
no. 09/523.460. attomey docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
applicatkm serial no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/51 1 ,941 , atbmey docket no. 25791 .16.02, filed 
on 2^24/2000. (8) U.S. patent appBcation serial no. 09/588t946, attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent applicatton serial no. 08/559,122. 
attorney docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent application serial 

5 no. PCTAJS00/1863S, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U S. 
proviskmal patent appUcatton serial no. 60/162,671, attorney docket no^ 25791.27, filed 
on 11/1/1999, (12) U.S. provisiondi patent apfriication serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent appllcatton serai 
no. 60/159,082. attorney docket no. 25791.34. filed' on 10/12/1999. (14) U.S. 

10 provisional patent applicatton serial no. 60/159.039. attorney docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provlstonal patent application serial no. 60/159,033, attorney 
docket no. 25791 .37, filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212.359, attorney docket no. 25791.38, filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165.228. attorney docket nb. 25791.39, filed on 

15 11/12/1999. (18) U.S. provisional patent application serial no. 60/221.443, attorney 
docket no, 25791.45, filed on 7/28/2000, (19) U.S. provistonal patent appllcatk)n serial 
no. 60/221,645. attorney docket no. 25791 .46. filed on 7/2B/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent appltoation serial no. 60/237.334. attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent applicatfon serial 
no. 60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001 ; {23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent appltoation serial no. 60/259,466, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provlstonal patent applicatton serial 

25 no. 60/303,740. attorriey docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent appDcatton serial no. 60/313,453, attoniey docket no. 25791.59, filed on' 
8/20^001; (27) U.S. pnovistonal patent applicatton serial no. 60/317,985. attorney 
docket no. 25791.67. filed on 9/6/2001; (20) U.S. provlstonal patent applicatton serial 
no. 60.318,386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent appDcatton serial no. OS/969,92^ attorney docket no. 25791.69. filed on 
10/3/2001, the disctosures of wttich are incorporated herein by reference. In this 
manner, the solid tut>ular m6nit>er 905 flutoldy seals the radial passages fbnned in the 
perforated tubular member 145 thereby preventing the passage of fluidto materials 
and/or fonnatton materifids through the perforated tubular nrtember. 
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ReTerring to Fig. 10, in an alternative emt>odiment» the radial openings In one of the 
perforated tubular mernit>er$ 145 are sealed by injecting a hardenaUe fluldic sealing 
fnaterial 1005 into the radial openings in the one perforated tubular number by 
5 positioning a closed erKled pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional searmg members 1015 and 
1020 then seal ttte mterfaoe between the pipe lOIOand the opposite ends of the one 
perforated tubular member 145. The hardenabie fluldic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenabie fluidic sealing material 
out of the annulus between the one perforated tubular niember 145 and the formation 
125. The pipe 1010 and sealing members* 1015 and 1020, are then removed from the 
apparatus 130, and the hardmable fluldic sealing material is allowed to cure. A 
conyentionar drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular meml)er 145. In an exemplary 
embodiment, the hardenabie fluldic sealing nrtaterial is a curable epoxy resin. 

in an alternative embodiment, as illustrated In Fig. 11, one or more of the perforated 
tubular members' 145 of the apparatus 130 are radially expanded and plastically 

20 defonned Into contact v^th the surrounding fomiation 125 thereby compressing the 
surrounding fbnnation. Iri this manner, the sunrounding formation 125 Is maintained in 
a state of oompresston thereby stabilizing the sunx>unding formation, reducing the fk)w 
of iome partides from the sunoundtng formation into the radial openings of the 
perftrated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In ah aMemdtive Mnbodiment. a setemlc source 1105 is positiohed on a surtaca 
loeation to thereby Impart seismic energy into the formation 125. In this manner, 
partides lodged In the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial opotings theratyy enhancing the subsequent recovery of 
hydrocaitwns from the f b nm a t k xi li25. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with ttte surrounding fomution 
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125, thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load Is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsh/e lo£Kj is theri transferred to the surrounding fomnatton 125^ 
5 . thereby compacting and/or slurrifying the sunoundlng fonnation. As a result, the 
recovery of hydrocarbons from the fbnmation 1 25 is enhanced. 

in an alternative embodiment, as Hlustraied In Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 Is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radialty 
expanded and plastlcally defbmned into contact with the wellbore casing 1205 thereby 
compressing the surrounding foonatlon 125. In this manner, the sum^unding fwmatk}n 
125 is maint2dned in a state of compression thereby stabilizing the surrounding 

15 forniation. reducing the flow of loose particles from the sunrounding formation into the 
radial openings of the perforated tubular nr^ember 145, and enhancing the recovery of 
hydrocart>ons from the surrounding formaticm. 

In an alt^atjve embodiment a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy Into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged fmm the radial openings thereby enhancing the subsequent recov^ tsX 
hydrocart)ons from the fbmiatioh 125. 

25 In an alternative enrtbodiment, after the perfc>rated tubular member 145 has been 
OKiiaiiy expanded and plasticaily ft>mied Into contact with the wellbore casing 1205, 
* thereby ooupDng the perforated tubular mmrtber 145 to the surrounding formatiori, an 
impulsive load Is applied to the perforated tubular member The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The impulslva load b then transferred to the sunoundlng fbrrnatton 125 
thereby compacting and/or slurrtfylng the sunrounding formation. As a result, the 
rBCOvery of hydrocart>ons from the fomnation 125 is enhanced. 
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Refsrring to Fig. 13. in an alternative embodiment, one or more perforated tubular 
members 1305 are cou^d to one of the perforated tubular members 145 by radially 
expanding md plastica!^ defbmdng the perforated tubular member Into engagement 
with the perforated tutelar rnernber in a coiivenlianal maniwr and/or using one or nmie 
5 of the radial expan»'on mettmds disclosed in one or more of the following: (1) U.S. 
patent application serial no. OS/454,1 3d. attorney docket no. 25791.03.02, filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510,913, attorney docket no. 
2S791 .7.02. filed on 2/23/2000, (3) U.S. patent appik^tton serial no. 09/502.350. 
attorney docket no. 25791 .8.02, filed on 2/10/2000, (4) U.S. patent appltoatton serial 

10 no. 00/440,338. attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
appik»tton serial no. 09/523.460, attorney docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent application serial no. 09/512,895. aHomey docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent appiicatton serial no. 09/511.941. attorney docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588»946. 

15 attorney docket no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent appHcation serial 
no. 09/559,122, attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
appBcatton serial no. PCTAJSOO/18635, attorney docket no. 25791.25.02. filed on 
7/9/2000. (1 1 ) U.S. provisional patent appllcatton serial no. 60/162,671 , attorney docket 
no. 25791.27. filed oh 11/1/1990, (12) U.S. proylsfonal patent application serial no. 

20 60/154.047. attorney docket no. 25701.29. filed on 9/16/1999. (13) U.S. provisional 
patent appFication serial no. 60/159.082. attorney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent appHcatton serial no. 60/159,039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.$. provistonai patent applicatton serial 
no. 60/159,033. attorn^ dockti no. 25791.37. filed on 10/12/1999. (16) U.S. 

25 iTOviskMUri patent aM>licatton serial no. 60/212.359. attorney dock^ no. 25791 .38. filed 
on 9/19/2000. (17) U.S. provistonai patent applcaiton serial no. 60/165.228. attorney 
docket no. 25791 .39. filed on 1 1/12/1 999. (18) U.S. piovistonai patent application serial 
no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provistonai 
patent applicatton serial no. 60/221,645, attorney docket no. 25791:46. filed on ' 

30 7t2B/2000. (20) U.S. provisionai patent appGcalton serial no.. 60/233.638. attorney 
docket no. 25791.47. fDed on 9/18^000. (21) U.S. provistonai patent application serial 
no. 60/237,334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent appiication serial no. 60/270.007. attorney docket no. 25791.50. fited on 
2/20/2001; (23) U.S. provistonai patent appficattori serial no. 60/262.434. attorriey 
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docket no. 25791 .51 « filed on 1/17/2(X)1; (24) U.S. provisional patent application serial 
no. 6(y25M86, attorney docket no. 25791.52, filed on 1/3^1; (25) U.S. provisional 
patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provistonal patent appficatton serial no. 60/313,453, attorney docket 
5 no. 25791.59, filed on B/20/2001; (27) U.S. provisional patent application serial no. 
60/317.985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent appBcation serial no. 60/318.386. attorney docket no. 25791.67.02, filed on 
0/10/2001; and (29) U.S. utOity patent appllcatton serial no. 09/969,922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disdosures of whteh are incorporated herein by 
10 reference. In this rranner, the perforated tutnilar meml)er 905 modifies the ftow 
characteristics of the perforated tubular men4>er 145 theret>y permitting the operator of 
the apparati^ 1 30 to modify the overall fiow characteristics of the apparatus. 

In an alternative embodiment, as illustrated In Fig. 14, a one-way valve 1405 such as, 
15 for exampte, a chedc valve fluidicty couples the interior of a pair of adjacent perforated 
tutMJlar members, 145a and 145b, that extract hydrocartx^ns from corresponding 
subterrar)ean zones A and B. In this manr>er, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into ttie depleted zone 
B. 

20 

In an alternative embodiment, as illustrated in Fig, 15, the apparatus 130 is used to 
extract geothermat energy from a targeted subterranean geothermal zone 1505. In this 
manner, the operational efficiency of the extraction of geothermal energy is significantly 
enhanced due to the Increased Internal dlanwtars of the various radially expanded 
25 elenrients of the apparatus 130 that pemut greater volumetric flows. 

In an aKerrtatlve embodiment, the perforated tubidar members, 145. 210. 212. 216, 
218, and 130&of the apparatus 130 may t>e cleaned by further radial expanston of the 
perforated tubular members. In an exemplary ernbodinnent, the arriount of further radial 
30 expansion required to dean the radial p^sages of the perforated tubular members 
145. 210, 212, 216. 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that tndudes a zoneA tsolaSon assembly induding 
one or more solkl tubular members, each solid tubular member including one or more 
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external seals, and one or mofe perforated tubular members coupled to the solid 
tubular rnembers, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intennediate 
soTid tubular merribers coupled to and interleaved among the perforated tubular 
5 members, each intermediate solid tubular rnember including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or more valve members for corArolUng the flow of fluldic materials between the tubular 
members. In an exemplary embodiment one or more cX the intemrkediate solid tubular 
members include one or more valve members. 

10 • 

An apparatus has also been descn'bed that includes a zonal Isolation assembly that 
includes one or more primary solid tubulars, each primary solid tubular Including one or 
more external annular seals, n perforated tubuiars coupled to the primary solid 
tubulars, and n-1 intennediate solid tubuiars coupled to and Interleaved ankmg the 
15 perforated tubuiars. each intennediate solid tubular including one or mora extemal 
annular seals, arid a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone In a 
weHbore has ateo been described that includes positioning one or more primary solid 

20 tubuiars within the welibdre. the primary solid tubuiars traversing the first subterranean 
zone, positioning one or rhoire perforated tubuiars within the weitbore, the perforated 
tubuiars traversing the second subterranean zone, fluididy coupling the perforated 
tubuiars and the primary sdid tubuiars, and preventing the passage of fluids from the 
first subtwanean zone to ttie second subtenanean zone within the w^pre external to 

25 . the solid and perfbra^ tubularrs. 

A nrMhod of extrading materials from a producing subterranean zone In a weilbore, at 
least a portion of the weilbore indiKi'mg a casing, has also been described that Includes 
positioning one or nriore primary solid tubuiars within the welbore, fluididy ooupDng the 
30 primary solid tubidans with the casing, positioning one or more perforated tubuiars 
within the wellborB, the perforated tubuiars traversing the produdng subterranean 
zone, fluididy coupling the perfbrated tubuiars with the primary solid tubuiars, fluididy 
isolating the pfodift:ing subtenranean zone from at least one other subterranean zone 
within the weUbore, and fluidiciy coupling at least one of the perforated tubuiars with the 
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produdrig subterranean zone. In an exemplary embodiment, the method further 
includes controltably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been desoibed that includes a subterranean formation Including 
a vvellbora, a zonal isolation assembly at least partially positioned within the wellbore 
that faridudes onaor more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the soBd tubidar members, and a shoe positioned within the welibore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the welibore. In an exemf^ry embodiment, the zonal Isolation assembly further 
Includes one or more intermediate solid tubular members coupled to and Interleaved 
among the perforated tubular members, each intennediate sdid tubular member 

15 including one or nrx>re external seals, wherein at least or>e of the solid tubular 
nnembers. the perfc^ated tut>ular nrien^bers, and the intenmedlate solid tubular members 
are formed by a radial expansion process pefformed within the welibore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular memt>ers and 

20 the perforated tubular members, in an exemplary embodiment, one or more of the 
intennediate solid tubular members include one or more valve nriembers for controlling 
the flow of fluids between the soBd tiibubr members and the perforated tubular 
memtjers. 

25 An apparatus has also been described that includes a subterranean fbnnation indixfing 
a wellbora. a zonal isolation assembly positioned within the welibore that Includes one 
or more primary solid tubulars, each primary soHd tutuilar including one or mom 
external annular seate, n perforated tubutars positioned coupled to the primary solid 
tubulars. and n-1 intermediate so8d tubulars coufried to and.interieiaved among the 

30. perforated tutHilars. each intermediate soBd tubular including one or nfK>re external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the prinmy solid tubulars, the perforated tubulans. ar>d the Intennediate solid 
tubulars are fonned by a radial expansion process performed within the welibore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore tias also been described that Includes positioning one or more primary solid 
tubulare within the weilbore, the primary solid tubuiars traversing the first subterranean 
zone, positioning one or more perforated tubuiars within the wellbore, the perforated 
5 tubuiars traversing the second subtenranean zone» radially expanding at least one of 
the primary solid tubuiars and perforated tubuiars within the wellbore, fluidicly coupling 
the periforated tubuiars and the primary solid tubidars. and preventing the passage of 
fluids from the first subterranean zone to the smond subtenranean zone within the 
wellbore external to the primary soM tubuiars and perforated tubuiars. 

10 

A method of extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing* has also been described that includes 
positioning one or more primary solid tubuiars wthin the wellbore, positioning one or 
more peribrated tubuiars within the wellbore, the perforated tubuiars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubuiars and the perforated tubuiars within the wellbore, fluididy coupling the primary 
solid tubttefs with the casing, fluidicly coupling the perforated tubuiars with the primary 
solid tubuiars, fluidicly isolating the producing subtenranean zone from at least one 
other subtenanean zone within the wellbore, and fluldidy coupling at least one of the 

20 perforated tubuiars with the producing subtenranean zone. In an exemplary 
embodiment the rnethod further includes oontroilably fluidicly deoouplhg at least one 
of tfie perforated tubuiars from at least one other of the perforated tubuiars. 

An apparatus has also been described ttiat Indudas a subterranean fomnation including 
25 a wellbore, a zonal isolation asserhbly positioned withiri the wellbore that indudes n 
solid tubular members positioned withbi the *weilbore, each solid tubular member 
induding om or more external seals, and n-1 perforated tubular merhbers positioned 
withh the wellbore coupled to and interieaved among the soM tubular members, and a 
shoe posiikxied within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment the zonal tedation assemtriy further comprises one or more 
valve members for controlling the flow of fluids between tf^ solid tubular membere and 
the perforated tubular memt>ers. In an exerr^plary ernbodiment one or more of the 
solid tubular members indude one or more valve members for controlting the flow of 
fluids between the solid tubular memt^rs anxi the perforated tubular memt>ere. 
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A system for isolating a first sutkenranean zone from a second subterranean zone In a 
wdlbore has also been (toscrlbed that includes means for positioning one or more 
primary soTid tubulars within the weObore, the primary solid tubulars traver^g the first 

5 subtetranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subtenBnean zone, mearis for 
fluidicly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventbig the passage of fiuids from the first subterranean zone to the second 
subtsnanean zorfe within the weilbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weltbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the weilbore, means for 

IS fluidicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubiiars wittiln the weilbore. the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary soHd tubulars, means for fluididy tsotating the producing subterranean zone 
from at least one other subterranean zo/^ witNn the weilbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluidicly decoupling at least one of the perforated tubulars from at least one other of the 
peffOTEded tubulars. 

25 A system for Isolating a first subterranean zone from a second subterranean zone In a 
weDI)ore has also been described that includes means for positioning one or more 
prfrnary solid ttd>uiars within the vireHbore, the primary soUd tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
weilbore. the perforated tubulars travwdng the second subtenBnean zorie, means for 

30 radiaDy expanding at least one of the primary scriid tubulars and perforated tubulars 
within the weilbore, means for ftuididy coupling the perforated tubulars and the primary 
solid tubulars. and means for preventir>g the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the weilbore extemal to the 
primary soDd tubulars and perforated tubulars. 
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A system for extracting materials from a producing subterranean zone in a weiltxMB, at 
lea^ a portiori of the wellbore Including a casing, has also t)een described that includes 
means for positionir>g one or more primary solid tubuiars within the weilbore, means for 

5 positioning one or nnore perforated tubuiars within the wellbore, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one . 
of the primary solid tutmlars and the perforated tiiA>uiars within thb wellbore, nrieans for 
fluMidy coupling the primary soGi) tubuiars with the casing, means for fluidicly coupling 
the perforated tubuiars vM\ the solid tubuiars, means for fluidicly isolating the 

10 * produdhg subterranean zone from at least one other subtsrranean zone within the 
wellbore, and means for fluidicly coupling at least one dl the perforated tubuiars with 
the producing subterranean zone, in an exemplary erT4>odiment, the system further 
indudes means for controllabty fluidicly decoupling at least one of the perforated 
tubuiars from at least one other of the perforated tubuiars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also b&en 
described that includes a tubular support meml)er defining a first passage, a tubular 
expansion cone defining a second passage fluldidy coupled to the first passage 
coupled to an end of the tubular support member arYd comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered erxl of the tubular expansion 
cone, arul a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudm one or more expandable tajbular members that each 
indude a tubular body comprising an intennediate portion and first and second 
expanded end portions coupled to opposing ends of the intennediate portion, and a 

25 sealmg membm* coupled to the exterior surface of the intennediate portion, and one or 
mors slotted tubular members coupled to. the expandable tubular members, wherein 
the In^ diameters of the other tubular members are greater than or equal to the 
outside diameter of the tutHilar expansion cone. In an exemplary entbodirhent the wall 
thidmesses of the first and second expanded end portions are greater ttan the well 

30 thickness of the intermediate portion. In an exemplary embodiment, each expandable 
tubular memt>er further includes a first tubular transitioriary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
trsnsitlonary number coupled between the second expanded end portion and. the 
intermediate portion, wherein the angles of indination of the first and second tubular 
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transfttonary members relative to the intefmediate portion rar^es from, about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intemnediate 
portion ranges from about 75 percent ttf about 96 peroent of the outside diameters of 
the first and second expanded end portions, in an exemplary embodiment, the bwst 

5 strength of the first and seomd expanded end portions Is sutietantidlly eqitti to the 
burst strength of the Intermediate tubular section. In an exemplary embodimmt, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior di^neter of the Intemnediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses ti, ta, and tiNT 

10 of the first expanded end portion, the second expanded end portion, and the 
intennedlate portion, respedivety; of the expandable tubular members, the Inside 
dianieters D^, D2 and Dmt of the first expanded end portion, the second expanded erid 
portion, and the Intemnediate portion, respectively, of the expandable tubular numbers, 
and the inside diameter Dwoam of the wellbore casing that the expandable tubular 

15 member will be Inserted into, and 0)e outside diameter Dcone of the expansion cor^ that 
win be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

wherein ti - and wherein Dt = D3. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone indujdes a plurality of adjacent discrete tapered, sections. 
In an exemplary embodiment, the angle of attack of ttie adjacent discrete tapered 
sedkxis indreases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. . In an exemplary embocSment, the 
tapered end of the tubular expanston oone includes an parabotokJ body. In an 
25 exemplary embodiment, the angle of attack of the outer surfece of the parabotoU body 
* increases In a cordinuous manner from one end of the parabolokl body to the opposite 
end of the par«dlx)krid body. In an exemplary embodiment, the tubular Hner comprises 
a plurality erf expandable tubular members; and wherein the other tubular members are 
interleaved annong the expandable tubular members. 

30 

A method of Isolating subtanBnean zones traversed t>y a wellbore has also t>6en 
desoibed that irndudes posittoning a tubular liner within the wellbore* and radially 
expanding one or nrura discrete portions of the tubular liner into engagement with the 
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weinjone. In an exemplary embodiment, a pluraOty of discrete portions erf the tubular 
Uner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular lln^ ate not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular Iner is radidily 
5 expanded by injecting a fluidio material into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular Uner. 
In an e)»mplary embodiment, the tubular liner comprises a pluraMy of tubular 
members; and wherein one or mora of the tubular members are radially ex[»nded Into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary entbodlment, the 
tubular members that are radialty expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engs^iement wth the weKbore and a 
portion that Is not radially expanded Into engagement with the weBbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an Intenmediate portion and first 
and second expanded end portions coupled to opposing ends of the iniermedlate 
portion, end a sealing member coupled to the exterior surface of the intermediate 
portion, and one or rrore slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular rrwmbers are greater than 
or equal to the maximum inside diarneters of the expandable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
membere; and herein the; slotted tubular members are interieaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbors has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular Uner into 
engagement with ttie wellbore. In an exemplary embodiment, a pluraKly of dlscr^ 
30 portions of the tubular liner are radially expanded into en^igement with the weHbbre. 
In an exemplary embodiment, the remaining portions of the tubular Hner are not ladtaily 
expanded. In an exemplary embodiment one discrete portion of the tubular liner is 
radially expanded by irijectJng a fluWic matertal Into Oie tubular linen and wherein the 
other discrete portions of the tubular liner are radUly expanded by pulling an 



expansion cone through the other discrete portions of the tut)ular liner. In an 
exemplary embodiment, the tubular iiner jndudes a plurality of tubutar memt)ers; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the welibore and one or more of the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary enAxxilment, the tubular members 
that are radially expanded into engagement with the welibore include a portion that Is 
radially expanded into ens^gement with the welibore and a portion that is not radially 
expanded into engagement ^Mth the welibore. 

10 Art apparatus for isolating subterranean zones has also been described that includes a 
subterranean fonnation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or nK>re discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular Itner is coupled to the borehde by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or mom discrete portions of the tubular liner Into engagement with the 
borehole. In an exemplary enfUx)dlment a plurality of discrete portions of the tubular 
liner are radtelly expanded into engagenr^ent with the borehole. In an exemplary 
embodlrhent. the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
mpanded by Injecting a fluidlc material into the tubular liner, and wherein the other 
dbcrete portions of the tubular liner are radially expanded by pulling an expansion oone 
through the other discrete portions of the tubular Bner. in m\ exemplary embodiment, 
the tubular Hrwr comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement wHh the borehole and one 
or wore of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are rddially 
expanded into engagement with the borehole Include a portion that is radially 
expanded into engagement with the borehole and a portion that Is not radially 

30 expanded into engagement with the borehole. Iri an exempli embodinftent, prior to 
the Tadial expansion the tubular iiner includes one or rnarB expandable ^ tubular 
membm that each indude a tubular body comprising an intennediate portion and first 
m\6 secoTKl expanded end portions coupled to opprelng ends of the Intermediate 
portion, and a sealing memb^ coupled to the exterior surfece of the interhnediate 
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portion, and one or more slotted tidbular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular niembers are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes, a plurality of expandable tubular 
5 members; and wherein the slotted tubidar members are interleaved among the 
expandable hjbuiar members. 

An apparatus has been described that indudeis a zonal isolation assembly indudlhg: 
one or more solid tubular members, each solid tubular member including one or more 

10- external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operal4y oouf^ to the perforated tubular 
menrtf>er$ for controlling the flow of fluMic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular n^embers fCH* monftoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular niembers for nrK)nitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressiTO sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and oontroOmg the operation of the flow control valves. At least otm 
of the solid tubular members and the perforated tubular members are formed by a 
radtel expansion process perf'ormed within the wellbore. 

25 

A method of teolatirg a first subterranean zone from a second subterranean zone In a 
weltbora has abo been described that includes pb^oning one or mors solid tubulars 
withbi the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore. ttie perforated tubulars traversing 
30 the second subtenBnem zone, radially expanding at least one of the primary solid 
tutMJiars and perforated tubul^ra within the weDbore, fluidldy coupling the perforated 
tutmlars and the solid tutHilars, preventing the passage of fluids from the first 
subterrar^ean zone to the second subterranean zme within the wellbore external to the 
solid tubulars and perforated tubutars, nrxxiitoring the operating tenr«)erature8, 
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pressuTBs. and flow rates within one or more of the perforated tubulars, and oontrolling 
the flow of fluidlc materials through the perforated tubulars as a function of the 
monttored operating temperatures, pressures, and flow rates. 



5 A method of extracting materials from a producing sutrtenanean rone in a wellbore. at 
least a portion of the weOI>ore Including a casing, has ateo been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars arul the 

io perforated tubulars within the wellbore. fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subtenanean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, monttoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
tluidic materials through the perforated tubulars as a furu^tion of the monitored 
operating lemperatLres, prassuras, and flow rates. 

A system for isolating e first subterranean zor^ from a second subterranean zone in a 
20 wellbore has aiso t>een described that indudes means fcK- positioning one or more solid 
tubuteffs within the wellbore, the solid tubuters traversing the first subtenanean zone, 
means for positioning one or more perforated tubuters within the wellt>ore, the 
perforated ti^uters traversing the second subterranean zone, ifneans for radtally 
expanding at least one of the solid tubulars and perfiorated titulars within the wellbore, 
25 means for flirididy coupb^.the perforated tubulars and the solid tubuters, means fbr 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zorie within the wellbore extmial to the soBd tubuters and perforated 
tubulars. means for monitoring ttie operathg temperatures, preissures, and flow rates 
within one or more of the perforated tubuters, and means for opntrolling the flow of 
30 fluidic matertels through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone In a weIfl>ore, at 
teast a portion of the wellbore induding a casing, has also been described that indudes 
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means for positioning one or nrK>re solid tubulars within the weilbore, means for 
positioning one or more perforated titulars within the weilbore, ttie perforated tubidars 
traversing the producing $ut)terranean zone, means for radiaily expanding at least one 
of the solid tijd)ulars md the perforated tubulars wttNn the weilbore. means for fluididy 

5 coupling the solid tubulars with the casing, noeans for fluidicly coupling the perforated 
(lAulsvs with the solid tubulars. means for fluidicly Isolating the producing subterranean 
zone from at least one other subtenranean zone within the weilbore, means for fluidicly 
coupling at least one of the perforated tubulars with the produdr^ subterranean zone, 
means for monitoring tte operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubtilars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a fiinctfon of the monitored operating 
tenqmatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
IS kicludlng: one or more solid tubular members, each solid tubular member including one 
or more external seaISp one or more perforated tubular members each hduding radial 
passages coupled to the solid tubular memt>ers. and one or more solid tutHJteH' liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly* At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomied witiiin the weilbore, and the solid tubular liners are formed by a 
radial expansion process performed within the weilbore. 

X A method of isolating a first subterranean zone from a siscond subtenranean zone In a 
weBbore has also been described that Includes positioning one or more solid tubuters 
within the weilbore, the scriid tubulars traversing ttie first subterranean zone, posffioning 
one or more perfcrated tubulars each including one or nx>re radial passages wittiin ttie 
wsllbare, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of ttie solid tubulars and perforated tiAulars within ttie weilbore. 
fluididy oouplftig the perforated tubuters and ttie primary solid tubulars, preventing tt\e 
passage of fluids from the first subterranean zone to the second subterranean zone 
wittiin ttie weilbore external to the primary solid tubulars and perforated tLft)uldrs, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars. and radially expanding and plastically defonntng the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluldidy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracfing materials from a produdng subterranean zone in a wellt)ore, at 
least a portion of the wellbora including a castngp has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more rsKlial passages within tte wellborap the 
perforated tubulars traveraing the producing subterranean zone, radially expanding at 

10 least one of the soDd bdMJlars and the perforated tubulars within the wellbore, fluldidy 
coupling the soUd tubulars with the casing, fluicfidy coupling the perforated tubulara 
with the solid tubulars^ fluididy isolatlrig the produdng suistdrranean zone from at least 
one other subtenranean zone within the wiellbore, fluldidy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, positioning one or more 

15 solid tubular liners within the intsrior of one or more of the perforated tubulars, and 
radially expanding and plasfa'cally deforming the solid tubular liners within the Interior of 
one or awe of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolatir^ a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulara within the wellbore, the solid tubuiara traveraing the first subterranean zone, 
nneans for positioning one or more perforated tubulara each induding one or mora 
radid passages within the wellbore, the perforated tubulara traveraing the second 

25 subterranean zone* means for radbDy expanding at least one of the solid tubulara and 
perforated tubuliare within the wellbore, mean^ for fluididy coupling the perforated 
tubulara and the sdHd tubulars. means ior preventing the passage c/( fluids from the first 
subterranean zone to the second subterranean zone, within the wellbore external to the 
primary soDd tutnilars and perforated tubulara, means for positioriing one or nrxm solid 

30 tubular linera within the Interior of one or more of the perforated tubulara, and meians 
for rad»lly expanding and plastically deforming the solid tubular lir>era within the interior 
of one or more of the perforated tubulara to fluididy seal at least some of the radial 
passages of ttte perforated tubulars. 
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Aboofding to ancrther aspect of the present invention, a system for extracting materials 
from a produdng subtenBnean zone in a weObore» at least a portion of the welil>ore 
including a casing, has also been described that indudes means for positioning one or 
mors solid tubulars within the wellbore, means for positioning one or more perforated 
5 tubulars each indudlng one or more radial passs^es within the wellbors, the perfected 
tubulais traversing the produdng subterranean zone, means for radially expanding at 
least one of the soBd tubulars atvi the perforated tubulars within the weilbore, means 
for fkiididy coupling the solid tubulars with thd casing, means for fluididy coupling the 
perforated tubulars with the solid nibulars, means for fliddldy isotating jthe produdng 

10 . subterranean zone frnn at least one other subterranem zone within the wellbore, 
means for fhjididy coupling at least one of the perforated tubulars virith the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defonning the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
tnduding: one or more solid tubular members, each solid tul^ular memt>er induding one 
20 or more external seals, one or more perforated tubular members eadi induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for seating at least some of ttie radial 
passages of the perforated tubular nriembers. and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean aK>ne from a second subterranean ana in a 
wslBxxe has also been described that indudes positioning one or more soHd tubulars 
within the weDbore. the solid tubulars traversing the first subterranean zdne, positioning 
one or more perforated tubulars each induding one or more radial passages within the 
30 weDbore, the perforated tubulars traversing the seoorxl subterranean zone, radially 
expanding at least one of the sdld tubulars and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid bibulars, preventing the 
passage of fluids from the first subtenranean zone to the second subterranean zone 
witMn the wellbore external to the primary, sofid tubulars and perforated tubulars. 
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seaDrig off an annular region within at least one of the perforated tubulars. and Iniecting 
a hardenable flufcHc sealing material into the sealed annular regions of the perforated 
tutHJbrs to seal off at least some of the radial passages of the perforated tubulars. 

5 A mslhod of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that Includes 
positioning one or mors solid tubulars vtnthin the welibore, positioning one or mors 
perforated tubulars each induding one or more radial passages within the wslbors, the 
perforated tubulars traversing the produdng suMenranean zone, radially e)9anding at 

10 least me of the soBd tubulars arid the perforated tubulars within the welibore, flukfidy 
coupling the solid tubulars with the casing, fluldldy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subterranean zone from at teast 
one other subterranean zone within the welit>ore, fluididy coupling at teast one of the 
perfbrsted tubulars with the produdng subterranean zone, sealing off an annular region 

15 within at teast one of the perforated tubulars, and injecting a hardenable fluidlc sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a secorKl subterranean zone in a 
20 weHbore has also been described that Ihdudes means for positioning one or more solid 
tubutetfs within the welibore, the solid tubulars traversirig the first subterranean zone, 
msans for positioning one or nrwre perforated tubulars each induding one or mors 
radial passages wWiin the welibore. the perflated tubidars traversing the second 
sublsnanean zone, rneans for radially expanding at least one of the sold tubutars and 
25 perforated tubulars within the welibore, means for fluididy coupling 0)e perforated 
tid)uiars and the solid tubulars^ means for preventing the passage of fluids from the first 
subtsrranean zone to the second sid)terranean zone viMhIn the welibore external to the 
prbnary solid tubulars md perforated tubulars; means for sealing off an annular rsgion 
within at least one of the perforated tubulars, and means fw injecting a hardenable 
30 fluidiG sealing material into the sealed arviular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subtenanean zone In a welibore, at 
least a portion of the welibore Induding a casing, has also been described that includes 
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means ft>r positioning one or more solid tutHjdars within the wellbore, means for 
positioning one or more perforated tubular&i each including one or pfrons radial 
passages ^hin the wellt>ore, the perforated tUbidars traversing the producing 
subtenanean zone, means for radially expanding att least one of the sdid tubulars and 
5 the perforated tubulars within the wellt>ore, means for fluidicly coupling the solid 
tutHJiars with the casing, means for fluidicly coupling the perforated tubulars virith the 
solid tubulars. means for fluldidy isolating the produdng subterranean zone from at 
least one other subterranean zone within the weilbore, means for fhiididy coupling at 
least one of the perforated tubuiarB with the prodiidng subtenanean zone, means for 
10 sealing off an annular region witMn at least one of the perforated tubulars, and means 
fr^ injecting a hardeneble fluidic sealing material into the sealsd annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been descrit)ed that Includes a zonal Isolation assembly 
position^ within a weilbore that traverses a subterranean formation deluding: orie or 
more solid tubular members, each solid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the weilbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subtenanean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded Into intimate contact with the subtenanean fomiation compress the 

25 subterranean fbnmation. 

A method of isolating a first subterranean Tans from a second subtenanean zone in a 
welfeotB has ateo been described that indudiBS positioning one or more solid tutnilars 
within the weilbore, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or more perforated tubulars wittitn the weilbore each Including one or more radial 
passages, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars witfiin the 
weilbore. radially expanding at least one of ttw perforated tubulars into intbr^ate contact 
with the second subterranean zone, fluldidy coupling ^ perforated tobulars and the 
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soHd tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone wHhin the wellbore extemai to the solid tubutars and 
perforated tutMJlars. In an exemplary embodiment; the perforated tubulars that are 
radially expanded Into Intimata contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary emtxKflment the mettod further 
Includes vibrating the second subtenanean zorie to Increase the rate of recovery of 
hydrocart)ons from ttie second subterranean zone. In an exemplary erribodtment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 - with the second sublenBnean zone. In an exen^ry embodiment, the method further 
Includes applying an impulsive load to the perforated tubulars that sfB radially 
expanded into intimate contact v^th the second subterranean zone to Increase the rate 
of recovery of hydn)cart>ons from the second subterranean ane. 

15 A rpethod of extrac&ng materials from a producffig subterranean zone in a weliborep at 
least a portion of the wellbore Including a casing, has also been described.that includes 
positioning one or mora sdkJ tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each Including one or mora radial passages, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

20 feast one of the solid tubulars and the perforated tubutars vyitNn the wellbore, radially 
expanding at least one of the perforated tubulars into intirrate contact with the 
producing suisterranean zone, fliiididy couplrig the solid tubulars with the casing, 
fluididy coupling the perforated tubutars with the solid tubulars, fiuidldy isolating the 
produdng subterranean zone from at least one other subtenanean zone within the 

25 wellbcm. and fluidic^ coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodiment the perforated tubulars 
that are radially expanded Into intimate contact with the produdng subterranean zone 
' compress the produdng subterranean zone. In an exemplary embodiment the method 
further indudes vit>rating the produdng subterranean zone to Increase the rate of 

30 recovery of hydrocarbons from the producing subtenanean zone, in an exemplary 
embodiment the rriethod further indudes vibrating the produdng subterranran zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subterranean zone. In an exemptary embodiment 
the method further indud«l applying an impulsive load to the perforated tubulars that 
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are radiadly expanded into intimate contact witti the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a seoond subterranean zone In a 
5 wellbore has also been described ttiat indudes nmans for positioning one or more solid 
tubulars within the wellbore, the sc^id tubularsf traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perfcHated tubulars traversing the second > 
subterranean zonOp means for radially expanding at least one of the solid tubulars and 

10 prorated tubufars wHhIn the wellbore, means for radially expanding at least one of ttie 
perforated tubulars into intimate contact with the second subterranean zonOp means for 
fluidiciy coupling the perforated tubulars and the solid tubulars. and means for 
preventing the passage of fluids from Vha first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodirr^ntp the means for radially expanding at least one 
of the perforated tubulars into Intimate contact with ttie seoond subterranean zone 
comprises rrieans for compresslr^ the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating the seoond subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subten^nean 

20 zone. In an exemplary embodiment, the system forther includes means for vibrating 
ttie seoond subtenanean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the seoond subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive bad to the perforated tobulars that are radially expanded into intimate 

25 contact with the seoond subterranean zone to increase the rate of recovery of 
hydrocail)ons from the seoorid subterrariean zone. 

A system for extracting materials from a producing subten^anean zone in a wellbore, at 
least a portion dr the wellbore including a casing, tas also been described that indudes 
30 means for positioning one or more solid tutMJiars within the wellbore, means for 
positioning one or mors perforated tububrs within the wellbore each Induding one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the soiid tubulars and the perforated 
tubulars within the weHbore. means, for radial^ expandirig at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluidicly 
coupling the solid tubulars with the casing, means for flirididy coupling the perforated 
tubulars with the solid tubulars, nieans for fluidicly isolating the producing subterranean 
zone ffom at least one other subterranean 9ne within the wellbore, ahd means for 

5 fluidicly coupling at ieast one of the perforated tubulars with the producing 
subterranean zone. In an exemplaiy errd)odiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subtenranean zone comprises means for compressing the producing subterranean 
zone, in an emmplary embodiment, the system furthw includes means for vibrating 

10 the produdng subtenranean zone to Increase the rate of recovery of hydrocarbons from 
the producing subtenanean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean tiie radial 
passages of the perforated tubulars that are radially expanded Mo intimate contact 
with the producmg subterraneian zone. ' In an exerT9}lary embodiment, the system 

15 further Includes means for applying an impulsive load to the perforated tubulars that 
are radially exparutod into intimate contact wiOi the produdng subtenanean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

An apparatus has also t>een describe that includes a zonal isolation a8semt>ly 
20 positioned within a wellbore tfiat traverses a subterrar^an formation and includes a 
perforated welltxxe casing, ir^duding: one or more solid tubular members, each solid 
tubular member including one or more extenrtal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe ooupted to the zonal 
bolation assembly. At least one of the solid tubular members and the perforated 
25 tubular memt)ers are ffonmed by a radial expansbn process perfomned within the 
wellbore, and at least one of the perforated tubular memberB are radiafly expanded into 
intimate contact with the perforated wdlbore casing. In an exemplary embodlrhent, the 
perforated tubular members that era radially expanded into intimate contact with the 
perforated casing compress the subterranean fDrmation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weltbors that includes a perforated casing that traverses the second subterrar^n 
zone, has also been described that includes positioning one or more solid tubulars 
within the wellbore, the solid tubuters traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the weilbore each including one or more radial 
passages, the perforated tutxjiafs travereing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
welbore, radiaiiy expanding at least one of the peifoiated tubulars Into intimate contact 
5 with the perforated casing, fluldidy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage lof fluids from the first subterranean zone to the 
second subterranean zone within the weilbore external to the solid tubulars and 
perforate tubulars. in an exemplary embodiment, the perforated tubulars that are 
radiaDy expanded into intimate contact with the perforated casing compress the second 

10 subtenanean zone, in an exen:4>lary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartKjns from the second subtenanean zone. In an exemplary embodiment* the 
method further inchides vibrating the second subterranean ane to dean the radial 
passages of the perforated tubulars that ara radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
appi^ng an Impulsive load to the perforated tubuiars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A meOuxJ of extracting materials from a producing subterranean zone in a weilbore, at 
least a portion <rf the weilbore including a casing and a perforated casing that traverses 
Une producing subterranean zone, has also been d6scrit>ed that includes positioning 
one or more solid tubulars within the welbore, positioning one or rmre perforated 
tubulars within the weilbore each including one or more radial passages, the perforated 

25 tubulars travisrsng the producing subtenranean zone, radially expanding at least one of 
the solid tubulars and the perforated tiAulars within the weiibore, radially expanding at 
least orie cf the perfbraied tubulars into intirrate contact witt) the perforated casing, 
fluididy coupling the solid tubulars with the casing, ftuididy coupOng the perforated 
tubulars with the solid tubuiars, fluidiciy isolating the producing subterranean zorie fnxn 

30 at least one other subterranean zone within the weilbore. arid fluldidy coupling at ieast 
one of the perfbraied tubulars witti the pnodudng subterranean zone. In an exemplaiy 
embodiment the perforated tubulars that are radiaDy expanded into intimate contact 
with the p^fcxated casing compress the producing subterranean zone. In an 
exemplaiy embodiment, the method furttier includes vibrating the produdng 



65 



siibtenBfiean zone to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment the nriethod further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
5 casing. In an exem^dary embodinnent, the nnethod fii^ther includes applying an 
irr^ulslve bad to the perforated tUbulars that are radially expanded tnto intimate 
contact with the perforated tubulars to increase the rale of recovery of hydrocarbons 
from the producing subterranean zbhe. 

10 > A system for isolating a first subtenBnean zone from a second subterranean zone in a 
weilbore ttiat includes a perforated casing thai traverses the second subterranean 
zone, has also been described that includes means for positiming one or nrK>re solid 
tubulars within the weilbore, the sdM tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulare within the weilbore each 

15 including one or more radial passages, the perforated tubulare traversinjg the second 
subterranean zone, means for radially expanding at teast one of the solid tubulare and 
perforated tubulars within the weilbore, means for radially expanding at least one of the 
perforeted tubulars into intimate contact wKh the perforated casing, mearis for fluldicly 
coupling the perforated tubulars and the solid tubulare, and means for preventing the 

20 passage of fluids from the first subtenBnean zone to the second subterranean zone 
within the weilbore extenrtal to the solid tubulare and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at teast one of the perforated 
tubulars Into intimate contact with the perforated casing comprises means for 
compressing the second subtenranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the seoorul subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
embodimertf, the system further Incfodes means for Vforating the second subterranean 
zone to dean the radial passages of the pwfbrated tubulare that are radiaDy expanded 
into intimata ooneiact with the perforated casing.. In an exemplary embodiment VhB 

30 syrtOTfi further includes means for applying an impulsive load to the perforated tubulare 
that are radidty expanded into intimate opntact with the perforated casing to increase 
the rate of recovery of hydrocartK>ns from the second subterranean zone. 
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A systetn for extracting materials from a producing subterranean zone in a weObore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the produdng subterranoan zone^ has also been described that includes means for 
positioning one or mora soliji tubulars within the welibore. means for posifioiAig one or 

5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the soBd tubulars and the perforated tubtriars 
within the weHbore. means for radially expanding at least one of the perforated tubulars 
into intimate contact vMh the perforated casing* means for fluidicty coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, mdans for fluididy isolating the producing subtenanean zone from at 
least one other subtenranean zone within the weilt)ore, and means for fluidicty coupling 
at least one of the perforated tubulars with the producing subtenanean zone. In an 
exemplary embodiment, the means for radially expanding at least orte of the perforated 

15 tubulare into intimate contact vOh tlie perforated casing comprises means for 
compressing the producing subterranean zone. In an exemplary embodiment, the 
forther Includes means for vibrating the producing subtenanean zone to increase the 
rate of recovery of hydrocarbons from the producing subterranean zcxie. In an 
exemplary embodiment, the system further InclLKies means for vibrating the producing 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing, in an exemplary 
embodiment, the system fur^r includes means for applying an impulsive load to the 
perflated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also t>een described that indudes a zonal isobition assmibly 
induding: one or nnore soJid tubular members, each solid tubular member including one 
or more extemal seals, one or mors perforated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or. more perfmted tubular 
liners each including one or more radial passes coupled to the interior surfeoes of 
one or moTB of the perforated tubular mOTri)er5. and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are ft^med by a radial expansion process perfomied within the 
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weHbore, and the perforated tubular liners are fomied by a radial expansion procees 
perfonned within ttie wellbore. 

A method of isolatir^ a first subtenranaan zone from a second subterranean zone in a 
5 wellboTB has also been described that includes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subterranean zone/positioning 
one or more perforated tubulars each including one or more radial passages v^ln the 
weilbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
10 fluididy coupling ttie perforated tubulars and the primary solid tubujars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perflated tubular liners within the interior of orte or more of 
the perforated tubuters. md radially expanding and plastically deforming the pirated 
1 5 tubular liners within the hterior of one or more of the perforated tubulars. 

A method of exbacBng matertels from a producing subterranean zone in a wellbore, at 
least a portion of tiie weilbore induding a casing, has also been described that includes 
positioning one or more soOd tubulars within the weilbore. positioning one or more 

20 perforated tubulars each including one or mora radial passages within the weilbore, ttie 
perforated tubulars traversing the producing subterranean zone» radially expanding at 
least one of the sdid tubulars and the perforated tubulars witiitn tiie weilbore, fluidicly 
coupling tfie solid tubulars with tine casing, fluidicly coupling tt^e perforated tubulars 
with the sdld tubulars, fluidicly isolating ihe produdng subterranean zone from at least 

25 one other subterranean zone wittiin tt>e wellbors, fluididy coupling at least one of the 
perforated tubulars wtth tiis produdng subterrar^n zone, positioning one or more 
perforated tubular liners wittiln the interior of one or more of ttie perforated tubulars, 
and radially expanding and plastically deforming ttie perforated tubular liners wtSiln the 
interior of one or mors of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second sutrterranean zone in a 
wetlboie Has also been described ttiat includes means for pmitioning one or more s^d 
tubulars within ttie weilbore, the solid tubulars traversing the first subteiranean zone, 
means tor positioning one or nnore perforated tubuters each induding one or mbre 
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radial passages vnthin the wellbore, the perforated tubulars traversing the second 
sidrterrartean zone, means for radially expanding at least one of the solid tiibulars land 
perforated tubutars within the wellbbre, nneans for fluldidy coupling the perforated 
tutMJiars and the solid tutiuteirs. nneans for preventing the passage of fluids from the first 
5 subtenanean zone to the second subterranean zone within the weltbore external to the 
primary solid tubulars and perforated tukHJiars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
and means for radially expanding and plastically defomning the perforated tubular Oners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing* has also been described that includes 
means for positiorting one or more solid tubulars writhin the wellbore. means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibors, means for fluididy coupling the solid 
titulars with the casing, means for fluidicly coupling the perforated tubulars with the 
soHd tubulars. means for fluidicly isolating ttie prodixdng subterranean zone from at 

20 least one other subterranean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars v^th the produdng subterranean zom, nr)ean8 for 
positioning one or more perforated tubular liners v^thin the Interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defonnihg the 
perforated tubular liners within the interior tif one or more of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal tedation assembly 
including: one or more solid tubular memtiers, each solid tubular member induding one 
or more external seals, two or more perfbrated tubular members each including radial 
passages coupled to the solid tubular members, and' one or nrwre one-way valves for 
30 oontroiiably fluidicly coupling the perforated tubular mmibers, and a shoe coupled to 
the zonal eolation assembly. At les»t one of the solid tubular niembers and the 
peribrated tutHilar members are.fbnrod by a radial expansion process perfbnned within 
theweObore. 
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A method of isolating a fifst subterranean zone from a second subterranean zone 
having a plurality of producing zones In a wellbore has also been described that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 including one or more radial passages within the wellbore. the perforated tubulars 
traversbtg the second subterranean zone, radiaBy expanding at least one of the solid ^ 
tubulars and perforated tubulars within the wellbore, fluldicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the seoond subterranean zone within the wellbore exterral to the 

10 * primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones ttiat hn not been depleted to one of the producing zones 
that has been depleted* 

Amethod.of extracting materials from a wellbore having a plurality of producing 
15 subtenanean zones, at least a portion of the wellbore including a casing, has also been 
described that indudes posltionir^ one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each indudirig one or more radial passages 
within the wellbore, the perfomted tubulars traversing the produdng subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupfing 
the perforated tubulars with the solid tubulars. fluididy isolating the pnxludng 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from or« of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depteted. 

A system for Isobting a flrst subterranean zone from 9 seoond subterranean zone 
havbig a plurality of produdng zones in a wellbcve has also been dMcribed that 
indudes means for positioning one or more solid tubulero within the wellbore, the $oM 
30 tubulars traversing the first subtenrwean zone, means for positioning one or more 
perforated tubulars each Induding one or more radiai passages within the wellbore, the 
perforated tubulars traversfng the second sut>terranean zone, rneans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weflbore, 
means for fluididy coupling the perforated tutiulars and the solid hibulars. means for 
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preventing the passage oT fluids from the first subterranean zone to the second 
subterranean zone whhin the welibore external to the primary solid tubulars and 
perforated tubularSp nieans for posittoning one or more perforated tubular liners within 
the Interior of one or more of Vhe perforated tubuiars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of ttie 
producing zones tliat has been depleted. 

A system for extracting materials frorh a plurality of producing subterranean zones in a 
welibore, at least a portion of the welibore including a casing, has also been described 

10 that includes means for positioning one or more solid tubulars within the wellborop 
means for positioning one or more perfbrated tubidars each Including one or more 
radial passages within the welibore, the perforated tubulars traversing the producing 
subterranean zones, means for racfiaily expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, mews for fluldldy coupriing the solid 

IS tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isolating the producing subtenranean zone from at 
least one other subterranean zone within the wdlbore, means for fluidicly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or mora perforated tubular liners wIMn the interior of one or more of 

20 the perforated tutmlara, and means for preventing fluids from passing from one of the 
producing zones that has not been delated to one of the producing zones that has 
been depleted. 

An apparatus for extracting g^othemial energy from a subterranean formation 
25 ocmtaining a source of geothermal energy has also been described that hdudes a 
zonal laolafion assembly positioned within the subtenanean formation including: one or 
more solid tubular nnemberat each solid tubular member including onB or niore external 
seals, one or more perfbrated tubular members each indudng radial passages coupled 
to the solid ttjbular members, and one or more perforated tubidaf linere each Iriciuding 
30 one or more radial passages coupled to the interior sifffaces of one or more of the 
perforated tutxjbr meml)ers. and a shoe coupled to the zonal Isolation assemtriy. At 
least one of the solid tutHilar members ard the perforated tubular membera are formed 
by a radial expansion process perfomved within 0ie welibore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
including a source of geothenmal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
travereing the first subterranean zone, positioning, one or nrare perforated tubulars 

5 each induding one or rnore radial passages within the wellbo^ 

traversing the second subterranean zone, rEKlieyiy expanding at least one of the solid 
tubukas and perforated tubulars within the weDbore. fluldidy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenartean zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars* positioning one or more perforated 
tubular liners within the Interior of one or more of me perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or nnore of the perforated tubulars* 

15 A method of extracting geothermal energy frcxn a subterranean gaothemial zone In a 
wellbore. at least a portion of the wellbore Including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or mora radial passages >Arithin the 
wetlb(m, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbdre. fluldidy coupling the solid tubulars witii the casing, tiuididy coupling the 
perforated tubulars with the solid tubufars, fluidiciy isolating the subterranean 
geothermal zone from at least one other subterrarman zone within the wellbore, and 
fliddicly coupling at least one of the perforated tubulars with the subterranean 

25 geothermal zone* 

A system for Isolating a first subterranean zone ftom a second geothermal 
subterranean zone in a weUbore has also been described that includes means for 
posMoning one or warn solid tubulars within the wellbore. the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or mpre perforated tubulars 
each induding one or more radial passages within the w^bcro. the (^rforeted tubulars 
traversing the second geothenmal subterranean zone; nrteans for radially expanding at 
least one of the solid tubulars and perforated tubulars within the welBxire, means for 
fluldidy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing Sie passage of fluMs from ttie first subterranean zone to the second 
geothenral subterranean zone wHhin the wellbore external to the primary solid tubulars 
and perflated tubulars. 

5 A system Ibr extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing* has also been described 
(hat Includes means for positioning one or more solid tubiriars within the wellbore, 
means for positioning one or more perforated tubulars each inclucUng one or more 
radial passages ^in the wellbore, the perforated tubulars traversing the subterranean 

10 geathenrtal zone, means for radially expanding at least one of the solid tubulars and. 
the perforated tubulars within the wellbore, means for fluidicly coupling the soliid 
tubuiars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid bdnjlars, means for fluidiciy Isoterting Vt\e subtenranean geothermal zone frorti at 
least one other subterranean zone within the wellbore, and means for fluidicly coupling 

15 . at least one of the perforated tubulars with the subtenranean geothermal zone. 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubularmembers each induding one or 

20 nrxxe radial passages coupled to the solid tubular mennbers, and a shoe cou{^ to the 
zonal isolation assend)ly. At least one of the solid tubular m6mt>er8 and the perforated 
tubular members are formed by a radial exparwon process perfonmed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
Gleaned by further .radial expansion of the perforated -tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subterraneian zone in a 
wellbore has also been described that Includes positioning one or mora solid tubulars 
withb) the wellbore, the solid tift>ulare trevereing the first subterranean zone, positioning 
30 one or more perforated tubuiars within the wellbore each indudirig one or more radial 
passages, the perforated tutHjIare traversirtg the second subterranean zone, radially 
expanding at least one of the |»imdry so&A tubulars and perforated tubulare wjthin the 
weBbore, fluididy ocxjpling the perforated tubulars and the solid tubulars, preventing the 
passage of fluids from the first subterranean zor^ to the secbrul subterranean zone 
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within the wellbora external to the solid tubulars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of tt)e perforated tubulars within the welibore. 

5 A.method of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casir^, has also been described that includes 
positioning one or more solid tububrs within the welibore, positioning one or more 
perforated tubulars within the welibore each inducfing one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 • least one of the solid tubulars and the perforated tubulars within the welibore, fluidicly 
ooupiing the sofid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at legist 
one other subterranean zone within the welibore, fluididy coupling at least one of the 
perforated tubulars wKh the producing subtenanean zone, monitoring the operating 

15 temperatures, pressi^es. and Dow rates within one or more of the perforated tubulars. 
and cleaning materials Inm the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the welibore. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 welibore has also been described that indudes means for positioning one or more solid 
tubulars within the welibore, the solid tubitors traversing the first subterranean zone, 
means for portioning one or more perforated tubulars within ttie welibore each 
Indudhg one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubidars within the weObore, n^ns for fluididy ooupiing the perforated 
tubulars and the solid ttdnjlars, means for preventing the passage of fluids fironn the first 
subterranean zone to the second subterranean zone within the welibore external to the 
soKd bibulars and perforated tubulars, and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perfbrated tubulars within the welibore. 

A system for extracting materials from a producing subterranean zone in a wellt>ore, at 
least a portion of the welibore induding a casing, has also been desc^bed that indudes 
means for positioning one or more solid tubulars within the welibore. means for 
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positioning one or more perforated tubulars within the wellbore each including one or 
more redial passages, the perforated tutHJiars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubuiars witNn the welitore, means for fluididy coupling the solid tubulars with the 

5 casing, means for fiuidiciy coupling the perforated tubulars with the solid tubulars* 
means for fluididy Isolating the producing subtenanean zone from at least one other 
subtsnanean zone within the wellbore. means for fhiidicly coupling at least one of the 
perforated tubulars witti the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubuiars by further 

10 radial expanston of the perforated tubulars within the weRbore. 

Although illustrative embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution Is contemplated In the foregoing 
disdosure. In soma instances, some features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingly, it Is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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1. An apparatus^ obmprising: 

a zonal isolation assembly comprising: 
5 one or more solid tubular members, each sdid tubular member including one or 

more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
10 wherem at least one of the soBd tubular members and the perforated tubular 

mend>ef5 are formed by a radial expansion process perfomied within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion pf the perforated tubular members within tt)e 
wellbore. 

15 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
20 positioning one or more perforated tubuiars within the weHbore each including 

one or more radial passages, the perforated tubulm traversing the second 
subterranean zone; 

radially expandirtg at least one of the primary solid tubuiars and perforated 
tubuiars v^ln the weHbore; 
25 fluididy coupling the perforated tubuiars and the solid tubuiars; 

preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the welibore external to the solid tubuiars and perforated 
hd)ulars;«id 

cleaning materials from the radial passages of at least one of the pwfbrated 
30 tubuiars by further radial expansion of the perforated tubuiars within the wellbore. 

3. A method of extracting materials from a producing subten^nean zone in a 
v\«Dbore. at least a portion of the wettbore mduding a casing, comprising; 
positioning one or more solid tutnilars within the wellbore; 
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positioning one or more perforated tubiilars wHMn the wellbore each including 
one or more radial passages, tlie perforated tubulars traversing the producing 
subterranean 2Dne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 wHhin the welitKTO; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars tt)e solid tubulars; 
fluididy isolating the producing subterranean zone from at least or^ other 
subtenanean zone witttin the wellbore; 
10 fluididy coupling at least one oT the perforated tubulars with the produdng 

subtenanean zone; 

monitoring the operating temperatures, pressuras, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
1 5 tubulars by further radial expansion of the perforated tubulars within the welBx)re. 

4. A system for isolating a first subtenanean zone from a second subtenariean 
zone in a weltbore, comprising: 

means for position'ng one or more solid tubidars within the welibors. the solid 
20 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weKbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subtmranean zone; 

rfieans for radially expanding at least one of the solid tubulars and perforated 
25 tubulars within the wellbore; 

means for fluidlciy coupling the perforated tubulars and the sdid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the soBd tubulars and 
peribreted tubular^ and 
30 means for deaning materials from the radial passages of at least one of the 

perforated tubulare by further radial expansion of the perforated tubulars within the 
weRbore. 
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5. A system for extmcUng materials from a prodiKdng subterranean 2X)ne in a 
weUbore, at least a portion of the wellbore mdudtng a casing, comprising; 

means for positioning one or more solid tubuiars within the welBxm; 

nMans for positioning one or nwie perforated tubuUra within the wellbore each 
5 indudbig one or tnom radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of tlie solid tubuiars and the 
perforated tubuiars within the weDbore; 

means for flindidy coupling the solid tubuiars with the casing; 
10 means fbr fluididy coupling the perforated tubuiars with the solid tubuiars; 

means fbr fluldlciy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for flutdidy coupling at least one of the perforated tubuiars with the 
producing subterranean zone; and 
15 means for cleaning materials from the radial passages of at least one of the 

perforated tubuiars by further radial expansion of the perforated tubuiars within the 
weBbore. 



78 



1. An apparatus, comprising: 

a zonal isolation assembly oomprlsing: 

one or more sofid tubular membefs, each solid tubular member including one or 
5 more external seats; 

one or more perforated tubular members coupled to the solid tubular members; 
one or mora flow control valves opembly coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular nr»mbers; 

one or mora temperature smsors operably coupled to one or more of the 
10 perforated tubular rmmbers for monitoring the operating temperature within the 
perforated tubular members; 

one or more prassurs sensors operably couf^d to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow smsors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flkiw rate within the perforated tubular 
memt>ers:and 

a shoe coupled to the zonal isdaticnri assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the terfiperature, 
pressure and flow sensors and controlling the operation of the flow control vahres; 

wherein at least one of the solid tubular members and the perforated tubular 
mend>ers are formed liy a radial expansion process performed within the weilbore. 

25 2. A method of isolating a .first subterranean zme from a second subterranean 
zone In a weObore, comprising: 

posltlOTing one or more solid tubulara within the weilbore, the solid tubulars 
traversing the first subterranean zone; 

posittoning one or more perforated tubulars within the weilbore, the perforated 
30 tubulars traversing the second subtsnanean zone; 

radially expanding at least one of the primary soBd tubulars and perforated 
tubulars within the weilbore; 

fluididy coupling the perforated tubulars and ttte solid tubulars; 

preventing the passage of fluids from the first subterranean zona to the second 



subterranean zone within the wellbore external to the solid tubulars and perforated 
ti^lars; 

rrionitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 controlling the flow of fluidic materials through the perforated tubulara as a 

fonction of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the wellbore includbig a casing, comprising; 

1 0 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars witMn the wellbore, the perforated 
tubulars traversing the producing subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the welibore; 
15 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluidiciy isolating the producing subt^ranean zone firom at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars wHh the produdng 
20 subterranean zone; 

nwnitoring the operating tempeFBtures, pressures, and.flow rates witMn one or 
more of the perforated tubulars; and 

oontroiling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatum, pressures, and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
2»ne in a wellbore, comprising: 

' means for positioning one or more soTid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean »>ne; 
30 means for positoning one or more perforated tubulars within the wellbore. the 

perforated tubulars traversing the second sutrterranean zone; 

means for radiaOy expanding at least one of the soGd tubulars and perforated 
tubulars within the wellbore; 

means for fluidiciy coupling the perforated tubulars and tto solid tubulars; 
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means for prsventing the passage of fluids from the first sutyterranean zone to 
the second subterranean zone wtlhin the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating tempef]atures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means fn* controillr^ the flow of fluidic matertels through the perforated tubulars 
as a function of the monitorBd operating temperatures* pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone in a 
10 wellbore, at least a portim of the welltxxe including a casing, comprising; 

means for positioning one or more solid tubulars within ^ wellbore; 

means for positioning one or mors perforated tubulars within the wellbore, the 
perforated tubular^ traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluldidy ooupttng the solid tubulars vM\ the casing; 

means for fluididy coupfing the perforated tubulars with the solid tubulars; 

means for fluidicty isolating ths producing subterranean zone from at teast one 
20 other subtenranean zone wHhin the wellbore; 

means for fluWidy coupling at least one of the perforated tubuliairs with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pr9ssures» and flow rates 
within one or more qf the perforated tubulars; and 
25 mearis for contrding the flow of fluidic matertels through the perforated tubuters 

as a function of the monitorsd operatii^ temperatures, pressure, and flow rates. 

6. An apparatus, comprising: 

a sonal isolation assembly comprising: 
30 one or mom solid tubular members, each ^oOd tubular member including one or 

mora external seals; 

one or rmra peribrated tubular members each including radial passages 
coupled to the solkJ tubular memtiers; and 

one or more solid tubular liners coupled to the intertor surfaces of one or more 



of the peffbrated tubular menti)6rs for sealing at least some of the racfial passages of 
the perforated tubular members; and 

a shoe ooupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubuteir 
5 members are formed by a radial expansion process performed within the wellbora; and 
wherein the solid tubular liners are fbnmed by a radial expansion process 
performed within the wellbore. 

7. A method of Isolating a first subterranean zone from a second subterranean 
10 zone in a wellbore, comprising: 

positioning one or more solM tubulars within the wellbore. the solid tubulars 
traversing the first si^rranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, . the perforated tubulars traversing the second 
15 subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fiiAds from the first subterranean zorie to the second 
20 subterranean zone within the w^lbore external to the primary solid tubulars and 
. perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubutars; and 

radially expanding and plasticaliy deforrning the solid tutnjiar liners within the 
25, Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

8. A method of extractir^ materials from a producing subten^nean zone In a 
wellbore, at least a portion of the weUbona Indudlng a casing, comprising; 

30 positioning one or more solid tubidars within the weiibore; 

positkming one more perforated tubulars each .including one or more radial 
passages within tte wellbore. the perforated tubulars traversirig the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tutnilars 
within the WBllbore; 

fluididy coupling the solid tubidars with the castaig; 

fluldiciy coupling the perforated tubulars with the solid tubulars; 
5 fluididy isolating the produdng subterraneari zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

positioning one or more soSd tubular liners witttin the Interior of one or mors of 
10 the perforated tubutars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
rsdial passages of the perforated tubulars. . 

15 9. A system for Rotating a first subterranean zone from a second subterranean 
zone in a welttxMe, comrMisIng: 

means for positioning one or mofB solid tubulars within tt>e wellbore, the solid 
tubulars traversing the first subtenranean zone; 

means for posttkming one or more perforated tubulars each including one or 
20 more radial passages within the wellbore. the perforated tubulars traversing thb second 
subterranean sone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubiiars within the wellbore; 

means for fluMidy coupOng the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subtenBnean zone to 

the second subterranean zone within the wellbore extemal to the primary sold tubulars 
* and perforated tubulars; 

means for positipnlng one or more solid tubular liners within the interior of one 
or mors of the perforated tubulars; and 
30 means for radially expanding and plasUcaily deforndr^ the solid tubular liners 

' within the interior of one or more of the perforated tubi4ars to fiuidldy seal at least 
some of the radial passs^es of the perforated tubulars. 
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10. A system for extracting materals from a producing subterranean zone in a 
wellbore, at least a portion of tTte wellbore including a casing, comprising; 

means for positioning one or more soiid tubulars within the welilsore; 

means for positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing sut>terranean zone; 

rneans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldldy ooupling the solid tubulars with the casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars: 

means for fluldiciy isolating the producing subtenanean zone from at least one 
other subtieranean zone within the wellbore; 

means for fluididy ooupling at least one of the perforated tubulars with the 
producing suttenianean zone; 
15 means for positioning one or mora solid tubular liners within the interior of one 

or nrK>re of the pirated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seat at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, con^Drtsing: 

a zonal isolation assembly oomprteing: 

one or rmre sdid tubular members, each solid tubular member indudong one or 
more external seals; 

25 . one or more perforated tubula* members each hdudlng radial passages 
coupled to the solid tubular members; and 

a seabig material coupled to at least sonrte of the perforated tubular members 
for seaBng at leest some of the radial passages cS the perforated tubular members; and . 

a shoe coupled to the zond isolation assembly. 

30 

12. A method of isolating a fird subterranean zone from a second subtenranean 
zone in a wellbore, comprising: . 

positioning one or more sdid tubulars within the wellt>ore. the soOd tutMJiars 
traversng the first subterranean zone; 
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posiUoning one or more perforated tubul^ each Indudirtg one or more radial 
passages within the welibore, the perforated tubulars traversing the second 
sutrtsnanean zone; 

radially expanding at least one of the soBd tubutars and perforated tubulars 
5 the wtilbore; 

fiuicfidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fliMs from the first subtenranean zone to the second 
subterranean zMe within the weUbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a producing subten^nean zone in a 
weBbore, at least a portion of the wellbore indMding a casing, comprising; 
positioning one or more solid tubulars within the v^ibore; 
positioning one or more perforated tubulars each including one or more radial 
passages v^)n ttte wellbore, the perforated tubulars traversing the producing 
20 subteiranean zone; 

radially expanding at least one of the solid tubulars and the perfcmtsd tubulars 
wRhin Bie wellbore; / 

fluididy coupling the solid tii>ulars with the casing; 
fluidiciy coupling the perforated tubulars With the solid tubulars; 
25 fluididy isolating the produdog sijri!>tenanean zone from at least one other 

subterranean zone within the welibore; 

fluididy coupling at least one of the perforated bibulars with the producing 
sidrtsrranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injectihg a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulvs. 
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14. A system for isolating a first subterranean zone from a second subterranean 
2or« In a wellbore, comprtsir^: 

means for positioning one or nnore solid tubulars within the wellbore, the solid 
tubulars travershig the first sutiterranean zone; 
5 rtieans for positiorring one or more perforated tutMJIars each including one or 

more radial passages within the wetlbore^ the perforated tubulars traversing the second 
subtarranean zone; 

nneans for radially expanding at least one of the solid tubulars and perfmted 
tubuiars within the weiibore; 
10 means forfluididy coupling the perforated tubulars and the solid tubular^ 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

nr^ns for sealing off an annular region within at least one of the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of ttte perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for exIracGng materials from a producing subtenanean zone in a 
welbore, at least a portion of the wellbore including a casing, comprising; 
means for po»tiorring one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing sutylerranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within VbB wellbore; 

means for fluidiciy coupling the soDd tubuiars with the casing; 
means for fluidiciy coupling the perforated tubulars with Vtm sdM tubulars; 
30= means for fluidiciy delating the producing subterranean zone fiom at least bne 

other subterranean zone within the wellbore; 

means for fluidiciy coupling at least one of the perforated tubuiars with the 
producing subterranean zone; 
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means for sealing off an annular region wfthin at least one of the perforated 
tubulars;and 

means for injectpig a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tutnjiars to seal off at least some the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned wWiin a wellbore that traverses a 
sid)t8rrBr)ean fbnmatlon, comprising: 
10 one or more solid tutxilar membera, each solid tubular member Including one or 

mora external seals; 

one or more perforated tubular members coupled to the solid tubular memberB; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed wilthin the wellbore; and 

wherein at least one of the perfc^ated tubular members are radially expanded 
into intimate contact with the subtannanean formation. 

20 17. The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded Into intimate contact with the subterranean fbrniation compress the 
subterranean fomnatlon. 

18. A method of Isolating a firat subterranean zone from a second subtenranean 
25 zone in a wellbore, comprising: 

positioning one or more soBd tubulars within the wdlbore. the solid tubulara 
traveri^ the first subtenranean zone; 

positioning one or nnore perforated tubulars wititin the wellbore each including 
one or more radial passages, the perforated tubulars traveralng the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tutujiars and perforated 
tubuiara within the weObore; 

radially expanding at least one of the perforated tubulara into Intimate contact 
with the second subterrariaan zorte; 
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fluididy ooupOng the perforated tubulars and the solid tubuiars; and 
preventing the passage oT fluids from the first subtenranean zone to the second 

subterranean zone within the wellbore external to the solid tut>utars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the second subtefianean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subten^nean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean 
zone. 

21. The nrtethod of daim 18» further comprising vibrating the second subterranean 
1 5 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contact with the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perfcMrated tubulars that are radially expanded into intimate contact with the second 

20 subterranean zone to increase the rate of racovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdrig subterranean zone in a 
wellbore, at least a portion of the wellbc^e including a casing, comprising; 

25 positioning one or nrore solid tubulars within the wellbore; 

positior^g one or mom perforated tubulars within the wellbore each indudlng 
one or more radial passages, .the perforated tubuiars traversing the producing 
subterranean zone; 

radially expandlrtg at least one of the sdid tubulars and the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of tiie p^fbrated tubulars into infinite contact 
with the produdng subterranean zone; 

fhjididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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fluidicly isolating the producing siA>terranean zone from at least one other 
subterranean zone within the wellt>orB; and 

fluldldy coupling at least one of the perforated tulnjiars with the producing 
subterranean zme. 

5 

24. The method of claim 23, wherein the perforated tubulars that are radially 
expanded into intimate contact with the producbig subterranean zone ocHnpress the 
producing subterranean zone. 

10 25. The method of claim 23, further pomprlsing vibrating the producing 
subterranean zone to increase the rate of recoveiy of hydrocarbons fiom the producing 
subterranean »ne. 

26. The method of. datm 23, further comprising vibrating the producirig 
15 subterranean zone to clean the radial passages of the perforated tubulare that are 

radially expanded into intimate contact with Iha producing subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the producing 

20 subterranean zone to inoease the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

28. A system for fsoteting e first subterranean zone from a second subtananean 
zone in a weiRx)re, comprising: 

25 means for positioning one or more solid tubulars within the wellbore. the solid 

tubulars traversir^ the first subtenranean zone; 

means for positioning one or more perforated tubulars within the weilbcve each 
including one or mors radial passages, the perforated tubulars traversing the second 
sutitOTanean zor>e; 

30 means for radially expanding at least one of the ac^id tubulars and prorated 

tubulars within the wellbona; 

means for radially expanding at least one of the perforated tubulars Into bitimate 
contact with the second subterranean zone; 

means for fluidtciy coiQ)ilng the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the yvellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate oontact with the secorni subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subterranean zone to increase the rate of recovery of hydrocarbons frcxn the second 

subterranean zone. 

31. The system of daim 28» further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

1 S radially expanded into intimate contad with the second subterranean zone. 

32. The system of daim 28. further comprlskig means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocart)ons from the 

20 secoTKl subterraneari zone. 

33. A system for extrading materials fmm a produdng subterranean zone in a 
wellbore. at teast a portion of the wellbfCKe induding a casing, comprising; 

means for positioning one or more sdid tubitors within the wellbore; 
25 means for positioning one or more perforated tiibulars within the wellbore each 

jrKdudIng one or more radial openings, the perforated tubulars traverslrig the produdng 
subtarrmean zone; 

means for radiaUy expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially expandirrg at least one of the perforated tubulars into intimate 

contad with the produdng sut>terranean zone; 

means forfluldidy coupling the solid tubutars with the casing; 

means for fluididy coupling the perforated tubulars with the soHd tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
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other subterranean zone within the weDbone; and 

means for fliddidy coupling at least one of the perforated tubulars with the 
producing sutiterranean zone. 

S 34. the systen) of daim 33, wherein the means tor radialiy expanding at feast one 
of the perforated tubulars into irttinnate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of daim 33. further comprising means for vibrating the producing 
10 subtenanean zone to increase the rate of recovery of hydrocarbons from the prodii^lng 

subterranean zone. 

36. The system of claim 33, further oomprising iroans for vibrating the producing 
subtenanean zone to clean the radial passages of the perforated tubulars that are 

15 radially expanded Into intbnate contact with the produdng subterranean zone. 

37. The system of daim 33. further oomprising means for applying an impulsive 
load to the perforated tubuters that are radially expanded into intimate contact with the 
produdng subtenanean zone to increase the rate of recovery of hydrocart)bns from the 

20 produdng subterranean zone. 

38. An apparato, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fbnnation and includes a perforated wellbore casing, comprising: 
25 one or more soBd tubular members, each solid tubular nrtember induding one or 

more exiemal seals; 

one or mm perforated tubular members coupled to the solM tiAular members; 

arKi 

a shoe coupled to ttie zonal isolation assembly; 
30 wherein at least one of the solid tubular members and the perforated tutHJiar 

members are fonned by a radial expansion process perfonmed within the welltx>re; and 

wherein at least one of the perforated ti^lar rnemt)ers are radially expanded 
into intimate oontad with the perforated wellbore casing. 
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39. The appafatus of daim 38, whior^ the perforated tubular members that are 
radiaBy expanded into intimate contact with the perforated casing compress the 
subterranean tbmfiatlon. 

5 40. A method of Isolating a first subterranean zd(\b from a second subtenanaan 

zorie in a welibors that includes a perforated casing that traverses the second 

subterranean aK>ne, comprising: 

pi3sitioning one or more solid tubulars within the wellbore. the solid tubulars 

traversing the first sidrterranean zone; . 
10 positioning one or more perfdiBted tubulars within the wellbore each including 

one or mora radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially exparKling at least one of the primary solid tubulars and perforated 
tubidars within the wellbore; 
15 radially expainding at least one of the perforated tubulars into intimate contad 

with the perforated casing; 

fluididy coupfing the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casirig compress the second 
subtenBneaizone.. 

25 

42. The method of datan 40. further comprising Vibrating the second subterranean 
zone to incraase the rate of recovery of hydrocarbons from the second subtenanean 
zone, 

30 43. The method of daim 40. ftffther oomprlsmg vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radsally expanded 
into intimate oontad with the perforated casing. 

44. The method of daon 40. further comprising applying an impulsive load to the 
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perforated tubulars that are radially exparKled into intimate contact with the perforated 
casing to Increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subtenranean zone in a 
\ivellbore, at least a portbn of the wellbore including a casing and a perforated casing 
that traverses the fvodudng subtarFahean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars within ttie wellbore each Including 
10 one or wotb radial passages, the perforated tubulars traversing the producing 
subterranean zme; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
witMn the wellbore; 

radially expanding at least one of the perfcvated tubulars into Intimate contact 
15 with the perforated casing; 

fluldlcty coupling the solid tubulars wHh the casing; 
fluldlcly coupling the perforated tubuiais with the solid tubulars; 
fluidtdy isolating the producing subtenranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluidlcly coupling at least one of the perforated tubulars with th& producing 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into Intimate contact vOh the prorated caeing congress the producing 

25 subterranean zone. 

47. The method of daim 45. further oomprismg vitrating the producing 
subtenBnean zone to Increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. 

30 

46. The method of dalm 45, further comprising vibrating the produdng 
subterranean zoi^ to dean the radial r>assages of the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing. 
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49» The method of daim 45, further, comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterrane9n zone from a second suMenanean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone. CQnrtprising: 

means for positioning one or more solid tubulars within the wellboie, the solid 
10 tubulars traversing the first subterrmean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subtmanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the v^llbore; 

means for radially exparKiing at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within the wellt>ore external to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, v^ereln the means for radially expanding at (east one 
of the perforated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranem 2one. 

' 52. The system of daim 50. further comprising means for vtbrating tto second 
subtenanean zone to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The. system of daim SO. further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radiaUy expanded into intimate contad with the perforated casing. 
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54. The system of- claim 50, further cpmprlstng means for applying an impulsive 
load to the perforated tubulars tt»t are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the secorKi 
subterranean zone. 

55. A system for extraqling materials from a producing sutitenranedn zone in a 
wellbore, at least a portion of the welHxire including a caslr^ and a perforated casing 
that traverses the produdr^ subterranean zone, comprising; 

means for positioning one or more solid tubulars virtthin the welibore; 
10 means for positioning one or more perforated tubulars within the welibore each 

including one or more radial openings, the perfmrted tubulars traversing the producing 
subterranean zone: 

means for radially expanding at les^ one of the solid tubulars and the 
perforated tut>ularB within the welibore; 
IS n^ans for radially expanding at least one of the perforated tubulars into Intimate 

contact with the perforated casing; 

means for fluididy coupling the soM tubulars with the cas^g; 

weans for flutdidy coupling the perforated tubulars witti the solid tubulars; 

means for fluklidy isolating the producing subterranean zone from at least one 
20 other subten^nean zone within the weilbcxre; and 

means for fluidlcly coupling at least one of the perforated tubulars with the 
prcxJudng subterranean zone. 

56. The system of claim 55, wherein the means for radially expartding at least one 
25 of the perforated tubulars into intimate contact with the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. The system of dalm 55, further comprising means for vibrathg the producir>g 
subterrariean zone to Increase ttie rate of recovery of hydrDcartx)ns fi^ 

30 subterranean zone. 

58. TTie system of dalm 55, further comprteing means for vibrating the produdng 
subtenBnean zone to dmn the radial passages of tt)e perforated tobulars that are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of claim 55, further comprising means for applying an In^ulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrxart)ons from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isdation assemt)ly comprising: 

one or rrx^re solid tubular nriembers, each solid tubular member including one or 
1 0 more extemai seals; 

one or nrore perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

or>e or rTK>re perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprtsir^g: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the ^oond 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the weUbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterrarYoan zone within the vyeiltx>re extemai to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular liners within 
the interior of one or more of the perforated tubuiars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weHbore including a casing, oomprlsing; 

positioning one or more solid tubuteus within the weHbore; 

pmltionlng one or more perforated tubulars each Including one or more radial 
10 passages within the wellbore, the pierfbrated tubulars traver^ the produdng 
subtenranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldidy coupling the soTid tubulars with the casing; 
15 fiuididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subtenranean zorm from at least one other 
subterranean zone v^in the wellbore; 

fluididy coupling at least one of tha perforated tubulars with the producing 
subterranean zone; 

20 positioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and plastically defomung the perforated tubular l!nei:s within 
the Interior of one or more of the perforated tubulars; 

25 63. A system for isoteting a first subterranean zone from a second subterranean 
zone In a weltbbra, comprising: 

means for positioning oniB or more soBd tid>ular8 within the wellbore, the solid 
ti^lars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radtol passages within the weDbors, the perforated tubulars traversing the seoond 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtmanean zone within the wellbore externa! to the primary solid tubulars 
and perforated tubulars; 

means for poeitkming one or more perforated tubular liners within the interior of 
5 one or more of the perforated titulars; and 

means for radially e3(panding and plasticaBy defbmiing the perforated tubular 
liners within the Interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
nrK>re radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars wi^in the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the weiibore; 

means for fluididy coupDng at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
. 25 means for radially expanding and plastically defonning the perforated tubular 

liners within the Interior of one or more of the peribrated tubulars. 

65. An apparatus, comixrising: 

a zonal isolation assembly oomprising: 
30 or)e or more solid tLd>ular members, each solid tubular memtier including one or 

more external seals; 

two or more perforated tubuteir members each IndiKling radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controiiabiy fluididy coupling the perforated 
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tubular members; and . 

a shoe odupled to the zonal isolation a8seml>ly; 

wherein at least one of the solid tubular memt)ers and the perforated tubular 
members are formed by a radial expansion process performed, withm the wellbore. 

66. A method of Isolating a first subterranean zone from a second subterranean 
»ne having a pluraBty of producing zones In a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perfected tutHJiars each including one or nnore radial 

passages virithin the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

r^laliy expanding at least one of the solid tubulars and perforated tubulars 
within the welibore; 

15 fluididy coupling the perforated tubulars and the primary soiid tubulars; 

prsvOTtIng the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars; and 

{^venting fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted; 

67. A method of extracting materials from a welibore having a plurality of producing 
subterranean zones, at least a portion of the wellbora Including a casing, comprising; 

positioning one or rnore solid tubutairs within the wellbore; 
25 positioning two or more perforated tubidars each including one or more radial 

passages within the welibore. the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the sdid tubulars and the perforated tubutars 
within the wellbore: 
30 fluidicly coupling the sdM tubulars with the casing;. 

fydtdy coupling the perfqrated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subtoranean zone within the wetibore; 

fluidicly ooi4>ling at least one of the perforated tubulars with the producing 
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subterranean zone;. 

preventing fluids from passing fifom one of the producing zones that has not 
t>een depleted to ona of the producing zones that has t>een depteted. 



5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a weDbore, comprising: 

means for positioning one or more solid tubulars within the wellbora, the solid 
tubulars traversing the first subtenanean zone; 

means for po^ning one or more perforated tubulars eabh including or^ or 
10 nrtOTB radial passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially e)q>anding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldldy coupling the prorated tubulars and the sdid tubulars; 
15 means for preventing* the passage of fluids from the ffrst subterranean zone to 

the second subterranean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the inteHor of 
one or more of the perforated tubulars; and 
20 means for preventing fluids firom passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for e)dracting materials from a plurality of producing sutiterranean 
zones in a wellbore, at least a portion of the wellbore including a casnng, comprising; 
25 rneans for posltionir^ one or rnore solid tubulfitfs within the 

means ftn* positioning one or more perforated tubulars each including one or 
.more radial passages wRhin the wellbore. the perforated tubulars traversing tlie 
producing subterranean zones; 

means for radially expantfing at least one of the solid tut>ulars and the 
30 perforated tubuters within the wel&)Ofe; 

mear^ for fluidicly coupling the tubulars with the casing; 

means for fluididy ooupfing the perforated tubulars with the solid tubulars; 

means for fluididy isoiating the produdng .subterranean zone from at least one 
other subterranean zone within the wellbore; . 
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means for fluididy ooupKng at least one cyf the perforated tubulars with the 
producing sutrtenanean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one ormoreofthe perforated tubulars: and 
S means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted^ 

70. An apparatus for extracting geothenmd energy from a subterranean fonnation 
oonlainino a source of geothermai energy, conrH)rising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

(Hie or more solid tubular members, each solid tubular member including one or 
mofB external seds; 

one or more perforated tubular rnembers each Including radial passages. 
1 5 coupled to the solid tubular members; and 

one more perforated tubular liners each induding one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed wittiln the wellbore. 

71. A method of isolating a first subterranean zone from a second subtenranean 
zone including a source of geothemnal energy in a weHbore, comprising: 

25 positioning one or more solid tut>ulars witNn the wellbore. the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each induding one or more radial 
pass^ies within the weiibore, the perforated tubulars traversing the second 
subterrar^ean zorte; 

30 radially expanding at least one of the soBd tubulars and perforated tubulars 

within the wellbors; 

flukiidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wetlbors external to fhB prinnary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more <tf the perforated tubular^ and 

radially expanding and plastically deforming the perforated tubular liners wMiin 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemval energy from a subterranean geothermal 
zone in a weBbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geo^tenmal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the subterranean gebthennal zone from at least one other 
subtenanean zone within the wellbore; and 

fluididy coupling at least pne of the perforated tubulars with the subtenanean 
20 geothermal zone. 

73. A system for tedating a first subterranean zone from a srcond geothemnat 
subterranean zone in a wellbore. con^srising: . 

means for positioning one or more solid tubulars within the wellbore. the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
* more radial passages within the weDbore. the perforated tubulars traversing the second 
geothennal subterranean mne; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubuters and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zorte to 
the seoorrd geolhermal subterranean zone wtthih \hB wellt)ore external to the primary 
sdM tubulars and perforated tubidars. 
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74. A system for extracting geothermal eneigy from a subterranean geothermal 
zone in a weilbore, at least a portioh of the welitxMre indiiding a casing, comprising: 

5 means for positioning one or rtiore solid tubulars within the welltxra; 

means for positioning one or more perforated tulMJlars each including one or 
more radial passages within the wellbpre, the perforated tutuilars traversing the 
subterranean geothenral zone; 

means for radially expanding at least one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
means for fluididy isolating the subterranean geothermal zone from at least one 
other subterranean zone within the wellbc^e; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member including one or 

more exterr^l seals; 

one or more perforated tubular members , each including one or more radial 
passages coupled to the solid tubujar memt)ers; and 

a shoe coupled to the zonel IsolatiOT assembly; 
25 wherein at least one of the eolid tubular members and the perforated tubular 

members are formed by a radial expansion process performed withm the wellbore; and 

wherein the radial passage of at least one of the perfbrated tubitfar members 
are cleaned by further radial expansion of the perfbrated tubular mentbers wttMn the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second sut>terranean 
zone (n a wellbore. comprising: 

positioning one or more solid tubulars within the weDbore. the solid tubulars 
traversing the fffst subterranean zone; 
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positioning one or more perforated tubulars within the wellbore each including 
bne or more radisri passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluididy ooupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zcme to the second 
subterranean »ne within the wellbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at . least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zom in a 
wellbore. at least a rx>rtion of the wellbore including a casing, comprising; 

1 5 positioning one or more solid tubulars within the wellbore; 

positioning one or rhore perforated tubulars within the wellbore each including 
erne or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars the solU tubulars; 
fluididy Isolating the produdng subterranean zdne from at least one other 
subterranean zone vrithin the wellbore; 
25 fluididy ooupling at least one of the perforated tid)ulars with the producing 

siAterranean zonie; 

monitoring the opiirating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; artd 

deanlng nr^erials from the radial passages of at least or« of ttie perforated 
30 tubulare by further radial expansion of the perforated tubulars within the weUbore. 

78. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 



104 



means for positioning one or more solid Uibulars within (he wetlbore/the solid 
tubulars traversing the first subterranean zone; 

means for positbning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
S subterranean zone; 

means for radially expanding at least one of the solid tubulars arid perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars: 

means for preventing the passage of fluids from the first subterranean zone to 
10 ' the second subterranean zone within ttie weflbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within ttie 
wellbore. 

15 

79. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the welibors including a casing, cornprising; 

means for posrticming one or rnorB solid tubiiars within the welitxire; 

means for positioning one or riK^re perforated tubulars within the wellbore each^ 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

nneans for fli^didy coupling the solid tubulars with the casing; 
25 nwans for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranew zone within the wellbore; 

means for fluidldy oouplir^ at least one of the perforated tub^jiars with the 
producing subterranean zone; and 
30 means fcir cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial espamion of the perforated tubulars witiiin the wellbore. 
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